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\bstract

The*research reported here 1nvolved secondary teachers in the evalua-
tion, modification, and use ot a mathematics program that had heen built
and experimentally tested in elementary schools. In addition to obtaining
reactions to the program from téachers who would eventually use the pro-
gram, evaluations were also obtained from secondary mathematics teac“ers
who were not a part of the experimental program.

It was telt that teachers who were and were not asked to use the pro-
gram might use ditferent criteria for evaluating and modifying the program.
However, 1t was tound that both groups of teachers made similar recommenda-
tions. Still, the comparison between two groups of teachers proved valuable
because 1t suggested context differences 1n ,..o01 districts that appear
relevant to 1mplementation success.

In testing the program, a three-group design was utilized. The imple-
mentation of the program was compared for partnership teachers (teachers
who had a chance to modify the program); treatment teachers (teachers who
were asked to use the modified program, but who played no role 1n program
development); and control teachers. No differences were found in the degree
of program implementation for partnership and treatment teachers. However,
both groups ot teachers implemented more aspects of the program than did
control teachers.

It was found that program teachers differed notably from control teach-
ers in that they used more problem-solving strategies than did control
teachers. These implementation differences are reflected in student per-
formance. That is, weak differences were found in general achievement dif-
ferences in favor of students in program classrooms (general program implef
mentation did not differ sharply in program and control classrooms). How-

ever, significant differences 1n problem-solving scores were evidenced for

c~
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program students in contrast to students in control classes. These gains 1n
student achievement were paralleied by higher problem-solving implementa-
tion scores in program than control classrooms.

General issues in program 1mp lementation and working with secondary
teache.s are discussed in the report. Finally, detailed suggestions for

future program modification aad research are discussed.
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Previous Research

Naturalistic Study

lhe research presented 1n this report i1s based upon three previous
studies which were supported by twn grants from the National Institute of
Education. Ian 1975 we Completed a large observational study of teachiny
effectiverness in third-grade mathematics classrooms (Good and Grouws,

>
1975). The purpose of that research was to determine whether it was possi-
ble to identify teachers who were consistent (across d1ffergnt groups of
i

students) and relatively etfective or ineffective, using student perforri-

1
ance on the l[owa Test of Basic Skills as an operational criterion. Further-

.
.

more, 1t was our intention to observe teachers who differed in effective-
ness and to see if differences in their classroom behavior could be jdenti-
fied.

To identify patterns ot teacher behavior which affected student learn—
ing, it was considered desirable to.focus all initial observation upon
classroom activity during the teaching of a particular subject. Mathematicé
instruction was chosen because of its importance in the elementary school
curriculum (reading and mathematics are comnonly accepted ac the major cur-

riculum areas in elementary schools). We also thought that more teacher and
3

P

school variance would be ascociated with students’ mathematics pertormance
than reading perftormance. This assumption has now received empirical Sup-—
port from Coleman's analyses of data frem the International Educational
study (1975).

The research was conducted in a .chool district just outside the core
nof a large urban city. The student ! 'lation was primarily middle~class,
but 1 number ot students from low- and high-income homes attended target

schools. Teachers in the district were using the same texthbook series and

the district had a stable population.
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Over one hundred third- and fourth-grade teachers were initially
studied. The data unit for the invest{gation was individual students'
scofes on the mathematics section of the Iowa Test of Basic Skills. Data
fpor teachers were then c0mpileé by computing the mean residual gain score
(from the scores for students) over c0ﬁseCUrive years.

We identified nine teachers who were yelatively effective (in terms of
the operational defigition of effectiveness being utilized) and stable on
total math residual scores across two consecutive year;. WFAalso found nire
teachers who were relatively ineffective and stable across two‘c0nsecutive
years. During the year of observatio?, the more and less effective teachers
again maintained their relative patterns of achievement. Hence, thege teach-
ers were stable across three years.

Observational data were collected in forty-one classrooms, to protect
the identity of the relatively effective and ineffective teachers. Approxi-
mately equal numbers of observations were made in all classrooms (6-7).

Data were collected by two trained observers (both certified teachers) who
worked full-time and lived in the target city. Each coder visited all fort -
one teachers and made about one-half of the observations obtained 1u a given
classroom. Furthermore, all observations were made without knowledge of

the teachers' levels of effectiveness.

Four basic sets of 1information were collected in the study. First,
time measures were taken to describe how mathematics instructional time
was utilized. A second set of codings werevlow—xnference‘descrxptidns of
teacher-student interaction patterns. These Jdata were collected with the
Brophy-Good Dyadic System (1970). A third set of dara were high-interence
variables drawn from the work of Emmer (1973) and Kounin (1970). Checklists
were also used to describe materials and homework assignments (Good and

&
Srouws, 1975).
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Detatled accounts of the  procedures and results can be found elsewhere
-

(Good and Grouws, 1975; Good and Grouws, 1977). In brief, teachers' abxlity_
to obtaln rﬁ-fa-t:LVely high residual me.gy scores appeared to be strongly asso-
ciated with the tollowing factors: (1) whole-class instruction; {(2) geﬁer—
ally clear.sinstruction and availability of information to students as need-
ed (process feedback, 1n particular); (3) a non-evaluative and relaxed
learning environment which was task-focused; (4) higher achievement expecta-
tions (more homework, faster pace); and (5) classrooms which were relative-
ly free of major behavioral disorders. '

Teachers who obtained high student achievement test scorgs were active
teachers. They presented students with a meaningful and clear presentation
of what was to be learned, provided developmental teedback when 1t was need-
ed, structured a common seatwork assignment, and responded to 1ndividual
students' needs for help.

We were aware that our i4‘tial results were only correlational data
and that they did not necessarily imply that differences bhetween high- and
low-achieving teachers caused student achievement. It could very well be
that behaviors not studied in our observational research are more directly
related to achievement (for example, more effective teachers plan more thor-
oughly and because of this, they are more task-focused, assign more home-

r
work ), or that these teachers tauvght more actively because they had more
energy or because of other personality chgracterxstics..wz felt that 1t was
a -»

important to determine whether a more direct association could be estab-

. — .
l1shed hetween the behaviors wh:2n were 1dentified in our observational,

naturalistic study and student achievement.

Experimental Study I: Teacher Training Program

we were pleased that some consistent differences could be found in

correlational research between relatively effective and inetfective

L)}
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mathemat ics teachers. However, at that point we only had a description of

how more and less effective teachers {in our sample) behaved ditferently.

o

We did not know if teachers who did not teach the way more effective teach-
ers did could change their behavior or whether students would benefit if
teachers were trained to use new methods. With the assistance of another
g;ant from the Natiopal Institute of Education, we began a new t;;e of
inquiry, to determire whether teache;s could be taught the behaviors asso-
. (]

ciated with higher pupil achievement, and J%ether such teacher training
would i1mprove the mathematics performance of students. (For detailed ac-
counts of the procedur;s and results of this experimental work, the inter-
ested reader shoald consult our 1979 final report; Good and Grouws, 197Y9a.)

The training program. In writing the teacher training materials, our

earlier naturalistic findings were integrated with the recent naturalistic
research of others and with existirf experimentél research in mathematics
education, and translated into an instructionad program. Some of the vari-
ables we tested in our experimental prOg;am did not come directly from
teaching behaviors measured in our earlier studies, but were instead based
upon what obser;ers had seen in classrooms. Still other variables (e.g.y
mental computations) came from experimental studies. The training program.
resulted in a 45-page manual for teachers. The program, as péinted out else-
where (Good and Grouws, 1979a), is a system of inssiﬂptiOn: {1) instruc-’
tional activity is initiated and reviewed 1n the context of meaning; (2)
students are prepared for each lesson stage to enhance involvement and to
minimize errors; (3) the principles of distributed and successful practiée
are built into the program; (4) active teaching is demanded, especially in
the developmental portion c¢f the lesson (when the teacher explains a con-

cept being studied, its importance, etc.). An overview of the program is

presented in Table | (the entire program can be found in Appendix 1).

vt
LY
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In the 1975 naturalistic study, emphasis §as placed upon internal
anges 1n

-

validity. We chose a relatively stable school district (few ch
in all classrooms,

teacher personnel) in which a common textbook was used

~

and where student populations were comparable across schools and classrooms.

The reason for these controls was to exclude as many rival hypotheses as
pcssible to the conclusion that teachers and teaching were affecting stu-

dent learning. In the 1978 experimental study, external validity was empha-

sized. A more heterogeneous school population was sampled because we felt
this would be a.more legitimate test of the training program. Details ot

+

the traimnyg procedures, a description of the sample, and more details on

¥

the results of the experiment can be four! 1n Good and Grouws (1979a,

1979b). A brief summary of the results follows.
Observers' records indicated that the experimental teachers implemen-

ted the program very well (with the exception of certain recommendations

concernirg how to conduct the development portion of the lesson). Because

.

experimental teachers did use the program and because the trequencies of
their behaviors related to program recommendations varied significantly

-

from those ot control teachers, “it was possible to determine how the exper:-

)

Lo

mental training and subsequent teaching activity intluenced student achieve-

ment and attitudes. For implementation information see Tuble
Pre- and post-testing with the SRA standardized achievement test
indicated that atter two and one-half months ot the program, students 1in

experimental classrooms scored iive months higher than those 1n the control

classrooms. Results are presented 1in Table 3, Regular end-of-year testing
by the Tulsa public school system indicated that épproximately three months
after the program had ended, the experimental students were sti1ll perform-

ing better than the control students. We also utilized a content test (con-

structed by Dr. Robert Reys) which attempted to more closely match the

[ 2
(\’
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material that teachers were presenting than did the standardized test. The
results on this test also showed an advantage for experimental classes,
although differences between control and experimental classrooms were not
as large - they were on the standardized achievement test.

Results of pre- and post-testing on a ten-item attitude scale revealed
that.experimental students reported significantly more favorable attitudes

at the end of the experiment than did control students. Also, it 1s impor-

tant to note that anonymous feedback from teachers 1in tne project indicated

that they felt the program was practical and that they planned to continug
using tt in the future.

Research elsewhere indicate that teachers have a favorable reaction
to the program, even when 1t is presented and d1§cussed without the involve-
ment ot the developers (Keziah, 1980; An;ros and Freeman, 1981). Obviously,
if teachers are to continue using any program, they must feel comfortable
with 1t; there appear to be sufficient data to suggest that teachers are

reasonably ‘pleased with the training program we have developed.

Interactions of student and teacher characteristics with the treatment

¥

program. To explore achievement patterns more fully in terms of student and
teacher characteristics, was considered important to detine teacher anu
student types more broadly. Muéh ot the responsibility for the conceptual-
ization and analvsls in this project was assumed by Dr. Howard Ebmeier, and
ﬁore detail can be found in his dissertation (Ebmeier, 1978} and in a jour-

* .
nal article ahout these results (Ebmeier and Good, 1§79).

To develop student typologles, an i1nstrument (Aptitude Inventory)

was designed to assess student characteristics which mighggﬁnteract with

-4
key features of the treatment program, 1dentifiable teisbgr characteris-

tics, and/or classroom procedures. To obtain teachera/ views of the

L

characteristics, organization, and tvpical activities of their classrooms,




a questionnaire was developed (lzaching Style Inventory). The Aptitude
Inventory was administered to all students in the sample and the Teaching
Style Inventory was administered to each teacher.

Cluster analysis was used to group students and teachers each into

four types. The statistical properties of the 4 x 4 x 2 factorial design

were tested using analysis of variance procedures. The residual scores on
the SRA mathematics tests were the dependent variable. All main and inter-
active effects among and between teacher types, student types, and treat-
ment types (control or experimental) were statistically significant.
Details on the results and their interpretation can be found elsewhere
(Ebmeier, 1978; Ebmeier and Good, 1979). Only a few comments on the find-
ings will be presented here.

The results suggested that the treatment generally worked (1.e., the
means 1n each cell were in favor of the treatment group), but the program
was clearly more beneticial for certain combinations of teacher and student
groups than tor others. The data collectively indicated that teachers who
implemented the model got good results, yet some teacher types chose to use
more facets of the program than did other teachers.

One ot the most interesting findings of the study was the i1nteractions

between teacher type and treatment type. There was a strong teacher effect

1n the treatment condition that was not found in the control sample. This
interaction occurred tor types 2 (experienced/unsure) and 3 (educated/
secure) teachers, but not for the other two teacher types.

Since people are more likely to adopt and internalize ideas which are
consonant with their existing beliefs, one could predict that teachers who
al;eady believe in an active instructional model or teachers who are unsure
using their present instructional strategies would be most likely to 1mple-
ment the experimental treatment program if requested to do so. These

Q 11
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results are consiste .t with the findings here. Although the results of the
experimental field study have strong implications, they must be interpreted
1n light of the evidence that the experimental treatment worked better tor
some combxnatiogg of teachers and students than it did for other combina-
tions.

As we noted in our 1979 final report, at that time Mr. Terrill Becker-
man was completing a dissertation examining other interactions of the treat-
ment program with studeut characteristics. In particular, his dissertation
was an attempt to form student clusters on the basis of teacher descrip-
tions of students rather than based upon student descriptions, which were
used in the Ebmeier study. A detailed account <i Dr. Beckerman's work can
be found elsewhere (Beckerman, 1981); however, a brief description of his
work is included in Appendix 2.

This material has been appended because it is not directly relevant
to the work being presented in this final report. However, these results
are interesting and broaden the findings presented in our 1979 final re-
port. Another important addition to the 1979 report is found in Appendix
3. In writing the 1979 report, we indicated our intentions to examine the
effects of the treatment upon students at different achievement levels. The
interested reader can find these results for our fourth-grade experimental

study 1n Appendix 3.

Experimental Study 11: Verbal Problem Solving

Much of the research described brietly above was still in progress
when the decision about the second experimental study had to be made
(e.g., resources had to be allocated well in advance of data collection,
the school district needed to be informed about the ‘nature of the second
tield experiment, etc.). In retrospect, we feel that our ultimate decision

to shitt our concern to the development of a second treatment program




9
(verbal problem solving) and to test older students (sixth, as compared to
the fourth graders 1n the first tield experiment) in the same school dis-
trict was adequate, but perhaps not optimal.

We debated several possible topics for study. We considered an affec-
tive treatment; however, the fact that achievement gains appeared not to
be coming at the expense of students' affective reactions suggested that
there were no compelling reasons to proceed in this direction. A second
1ssue related to the field experiment data was the relativel; poor implemen-
tation of the development phase of the lesson. However, modifying this as-
pect of the program seemed too time-consuming. We also considered retining

the treatment to make it more suitable for certain types of students and

teachers. At this poipt, however, the Ebmeler typology work was still 1n an
early stage of data analysis and although his initial work indicated that
important 1nteractions were occurring, it seemed premature to assess their
importance or meaning. Because of Ebmeier's initial interesting results, we

did make the decision to devote extra resources so that he and Beckerman

could pursue their analyses of existing typologies more fully.

Ultimately, we decided to study verbal problem solving. As mentioned
previously, two dependent measures of achievement were utilized i1n the
first experimental study, the SRA achievement test and a4 special con.ent
test which Dr. Reys had designed. The reliabil.ty of Dr. Reys' instrument
as a whole was acceptable, and the test showed that experimental students'
achievement was superior to that of control students. However, the reli-
abi1lity for the three subtests of the instrument (knowledge, skill, and
problem solving) i1ndicated that only the ski1ll subtest had adequate reli-
ability for separate analysis (and on this subtest, the achievement ot the
treatment group surpassed that of the control group). In examining the

means of the other two subtests, we found that treatment students did better

ERIC i | p
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controls on the knowledge items, but that there was little difference
between the two groups on the verbal problem-solving test. However, it
was impossible to teli whether the similar performance of the twc groups
was rezl or only a function of poor reliability (too few items). We were
disappointed in these findings, because we felt that if mathematics knowl-
edge is to be applied to 'everyday life," studen’ need practical problem-

'
solving skills (e.g., the ability to determine whether the 12-ounce or
16-ounce package is the better buy). Unfortunately, extant literature on
instructional behav.or and students' performance on verbal problem solving
did not provide any consistent orientation or procedure for classroom prac-
tice.

There was no data base for building a tveatment program, especially
data resulting from naturalistic studies of classroom teachers. Because
we thought it was important to understand and to possibly improve students'
ability tor solving relatxvely simple verbal problems, we decided to make
a systematic effort tg develop testable instructional strategies in this
area.

We therefore decided to shift our concern and to broaden the instruc-
tional program by addine -+ section on verbal problem solving. The first
task was to develop a training manual detailing instructional strategies
which teachers might use to teach students verbal problem-solving skills.
The five techniques which teachers were requested to use were problems
without numbers, writing verbal problems, estimating the answer, reading

verbal problems, and writing open sentence problems. Discussion of these

strategies and related research can be found elsewhere (e.g., Suydam and

Weaver, 1970). A complete copy of the training manual is in Appendix 4,

It was also necessary to make three related decisions: (1) whether

to test the instructional maferials associated with verbal problem solving
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1th or without the program that had been designed for the tirst field ex-

periment; (2) at what grade levels to test the program; (3) whether to ob-

serve or not.

It seemed important to determine whether gains in other mathematics

knowledge and skill areas, such as those 1n Experiment i, could be obtained

while students' performance on verbal problem-solving skills was also

improved. Hence, it seemed more reasonable to expand and test a comprehen-

sive program rather than to test only a verbal problem—sol&?hg strategy.

In retrospect, we feel reasonably good about this decision, since subse-

quent research has guggested that the verbal problem-solving training

manual does not appear to have effects independent of the broader treat-

ment program (Engelhardt, 1980).

The grade level decision was a relatively straightforward one. We

could have tested the program at the
gained the advantage of studying the
However, the movement from school to
was relatively high. This meant that

students who had been in the program

fifth-grade level and thereby have
same students over consecutive years.
school within the student population

teachers wculd have some fifth-grade

and 'some who had not. To avoid this

confusion, we decided to tést the modified program at the sixth-grade

level. We assumed that it would be possible to test the program on an 'un-

contaminated' population of classrooms, even though we stayed in the same

school district. Using a sixth-grade

sample also provided an older popula-

tion upon which to test various questions about the general program.

The final decision we had to make concerned the role of observation

in the field experiment. Limited funds, the fact that new observers had

to be trained, and our interest in devoting resources to building a new

treatment program (as well as exploring the existing _ypology data), collec-

tively influenced our decision about whether to have limited observation
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or none at all. We ultimately decided to test the expanded program without
classroor observation. because the generalizability of the findings would
be increased if posit.ve results were obtained. Our interest in expanding
the results (not making observation a necessary part of the treatment) was
supported by the results of Anderson, Evertson, and Brophy (1979), which
suggested that their treatment had an effect upon student achievement hich
was not moderated by the presence of observers.

Unfortunately, despite our efforts to secure an '"uncontaminated' popu-
lation of sixth-graders, a degree of potential contamination was present in
the design. In part, we were 'victimized" by our previous success. The
school district was sufficiently impressed with the results of the first
study that they wanted all fourth-grade teachers to be exposed to the
model. Due to this dissemination, as well as our own debriefing of control
teachers in the first experimental study, program descriptions of the first
experimental treatment were present in both treatment and control schools

and hence, potentially available to sixth-grade teachers.

Procedures: Field Experiment 11

The second field experiment was conducted one year after the first
field experiment and in the same school district. The expanded program (the
training manual used in experiment one plus the verbal problem-solving
manual) was evaluated in thirty-six sixth-grade classrooms, and the general
design and training procedures were the same as those utilized in the first
field experiment (see Good and Grouws; 1979a, for complete detail‘).

The only exception to the similarity of conditions between field exper-
iment one and two was a major one., In the first field experiment, all teach-
ers were using a semi-departmentalized structure (teachers taught only two

or three different subjects a day). In the second field experiment, three

organizational patterns were represented in the teacher sample. Some

Q
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teachers uti1lized the semi-departmentalized structure; other teachers
taught only math as a special subject (sixth-grade teachers taught math to
several different sixth-grade classes); and some teachers were 1n open
classes (where team teaching and individualized instruction were prevalent).
The semi-departmentalized struéture and math-as-a-special-subject
organizational patterns seemed to be consistent with the basic data base
from which the‘project had been developed. The open classroom structure
was not. However, the school district expressed interest in including some
open classrooms 1n the design in order to have teachers exposed to the
rationale for the active teaching aspects of our program. We included these
teachers 1n the design, but emphasized both to administrators and to teach-
ers during the training program that the treatment would be conceptual
rather than operational (if teachers became interested in certain aspects

i

of the program, the extent and form of adoption would be left to them).

Results of Experimental Field Study II

The raw means and standard deviations for the SRA (pre- and post-test)
and the problem-solving post-test, by treatment condition and by organiza-
tional structure, are presented in Table 4. As can be seen, student perform-
ance 1ncreased from pre to post in all cases on the forty-item SRA test,
Furthermore, all treatment groups surpassed the performance of the equiva-

]

lent control groupsy Two of the three treatment groups had higher mean per-
formances than equivalent control groups on the prohlem-solving testj’Tg
should be noted that the exception, (' : open treatment classes, had the
lowest pre-test score on the SRA,

Also, as cdan be seen 1n Table 4, the meun pre-test SRA scores f{or con-
trol teachers were generally lower than the scores in the equivalent treat-

ment group. An exception occurred in the math-as-a-special-subject classcs,

where the pre-SRA mean scores of the treatment classes slightly exceeded

fﬁ
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those of contrnl classrooms. To reiterate, in terms of raw gains, the treat-
ment groups' performance was generally superior to that of the equivalent
control groups.

The results of the formal analyses using adjusted mean scores indica-
ted that the performance of the treatment group was not significantly high-
er than that of the control group on the post-SRA test, using the pre-SRA
test as a covariant (with all forms of classroom organization included in
the analysis). Sinilar results were also obtained when open classrooms were
excluded from theqanalysis.

A similar analysis Qas performed on the problem-solving test (using
the pre-SRA test as a covariant) to é0mpare the significance of adjusted
means atross all treatment and control classrooms. This analysis indicated
that the performance of the treatment group exceeded that of the control
group in a way that approached significance (p = .10).

Earlier 1t was mentioned that we had some reservations about including
open classroom teachers in the study because the program had not been de-
signed for such settings. When open-space teachers were excluded, the com-
parison on the problem-solving test revealed that the treatment grcup's per-

. 2
formance was significantly superior to that of the control éroup (p - .015).
These results are presented in Table 5.

‘Other student and teacher data. Student affect was measured by the

same ten-1tem instrument which was used in the first field experiment. The
data suzgested that the affective reaction was similar for both groups and
that the treatmeant had no meaningful impact on student attitudes.

Reactions of the treatment teachers were assessed confidentially two
months after the program had ended. The overall affective reaction of exper-
imental teachers (sixteen of the teachers responded) was extremely posi-

tive. Questionnaire responses revealed that two-thirds of the participants
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continued using all aspects of the program at or very near the initial
level recommended by the project directors. After the program ended, ten
teachers were sti1ll 1ncluding verbal problem solving in their curricula a;d
thirteen were implementing the prescribed development phase at least three
times a week. Fifteen teachers continued to assign homework a minimum of
three nignts a week, and thirteen were conducting weekly and monthly review
sessions.

At the debriefing session we provided control teachers with a copy
of the program manual. Two months later we assessed their reaction to these
materials. We did this for two reasons. First, we wanted to see how teachers
who had been exposed to the program but who did not use it would evaluate
it. Were .the favorable comments of experimental teachers due to the fact
that they had used the orogram and hence felt obligated to recommend it?

We aiso wanted to see how new the various aspects of the program were to
control teachers. Their responses indicated that they were familiar with
most of the recommended teaching techniques, and two or three of the con-
trol teachers said their supervisors had advccated that they use a direc-
ted lesson. Such responses suggest to us that at least in some cases, con-
trol teachers were using parts of the program.

Seventeen of the nineteen control teachers responded to the question-
naire. Five control teachers reported they had carefully read the general
manual and the verbal problem-solving manual. Five others had read both
manuals quickly and six had at least skimmed them quickly and had thought
about the highlights. Responses revealed that there was considerable corres-
pondence between the teaching methods control teachers were élready using
and those requested by the program. Eight teachers reported they were
already utilizing the prescribed development and seatwork aspects of the

program, and were also teaching their classes as a whole. At least five
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more teachers reported general overlap between the program and what they

had been doing, for each category except the verbal problem solving. It

seems reasonable to suggest that the general achievement of students was
not enhanced by the experimental program partly because control teachers
were using many aspects of the program, although we do not have observa-
tional data upon which to verify that point. Still, it is clear that the
verbal problem-solving material was basically unique to control teachers
(the new part of the present program and the part that was disseminated in
the school system only to experimental teachers in this study).'The experi-
mental program did have positive <ffects upon students' verbal prublem-
solving skills.

More detailed discussion of the teachers' pcsitive comments about
the program is reported elsewhere (Gogd and Grouws, 1979a); however, it is
important to note that teachers generally saw the proé;am as valuable,
whether they participated in it or mnot, and that these resulté have been
replicated elsewhere (Keziah, 1980; Andros and Freeman, 1981). It may be
instructive to list some of the negative comments that teachers made
about the treatment program. When treatment teachers were asked the free-
response question, "what were the weakest or most confusing parts of the
program’', five teachers said that they had difficulty using it with
classes in which there was a wide range in student ability. Some of these
teachers felt the program was particularly difficult for low-ability
pupils. Six teachers thought that there was not enough time allotted on

a da:ly bas.s to complete all phases of the program. In response to this

same question, only three control teachers listed weaknesses: it was hard

for low achievers; there was not enougt time to complete all parts of the
program daily: and i was hard to get pupils to do homework on a daily

basis. In general, sixth-grade teachers were supportive of the program

l,:)
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(as had been fourth-grade teachers in the previous experiment) but they

were able to report some perceived weaknesses.

The Present Study: Experimental Work in Junior High Classes

Considering results of the two earlier experimental studies, we were
very much interested in expanding our inquiry to secondary classrooms.
Uéfértunately, at the¢ time we were writing the proposal, there was very
little process data which described the normative aspects of mathematics
teaching in secondary settings. There were numerous conceptualizations
about adolescent cultu;e and student development, and general information
aboué secondary schools (e.g., Coleman, 1961; Campbell and McSweeney, 1970;
Metz, 1978).

Fortunately, what data did exist were largely consistent with our
treatment program. For example, McConnell (1977) reported that the follow-
ing teacher behaviors correlated with student learning in high school alge-
bra classes: task orientation, clarity, enthusiasm, and frequent teacher
talk. These variables were very similar to the teaching behaviors we were
testing in elementary schools. Furthermore, our emphasis on the develop-
ment portion of the lesson also had some empirical support on the secondar*
level (see, for example, Zahn, 1966).

Our elementary school data were also largely consistent with perhaps
the most comprehensive source of information related to effective mathe-
matics teaching in junior high schools (Evertson, Anderson, Anderson, and
Brophy, 1980). In this study, intensive observational records of twenty-
nine mathematics teachers in fifty-eight classes were correlated with stu-
dent achievement data. The findings from this research overlap considerabﬁ)
with most aspects of our existing treatment program. These researchers
found that effective instruction in junior high math classes was character-

!

ized by high academic orientation, relatively more whole-group instruction,

i
i
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frequent public recitation and discussion, active student involvement, and
maintenance of a rapid pace.

Their results are also consistent with our program and findings in
other ways. Both sets of data agree that successful mathematics teachers
are more active in both public (development/discussion, recitation) and
private (seatwofk) parts of the lesson. Furthermore, both research programs
illustrace that appropriate uses of monitoring and accountability are asso-
ciated with student achievement, and both suggest that the relationship
between lesson parts is critical (e.g., the amount of seatwork time is less
important than how'well students are prepared for it). .

There are a few minor differences between the two sets of data. For

]
example, the use of praise appears to be somewhat.more important at the
junior high level éhan our research in elementary schools suggests.

Other work in secondary schools (e.g.. Stallings, et al., 1978), al-
though not cecllected in mathematics classrooms, also indicates that active
and structured teaching is practical in secondary settings.

In the original grant proposal, we described a three-year project com-

prised of three distinct studies. We would first conduct a treatment study

(simply asking m .thematics teachers to implement the existing program) and
would use the results and the responses of these teachers (after they had
utilized the program) to build a modified and perhaps more sensitive mathe-
matics program for use in secondary settings.

In the second study, with the assistance of a new sample of teachers,
we had planned to actively involve teachers in the modification of the
training program. That is, the new secondary teachers would have been pro-
vided with program material and all related finéings, including the results
of the first secondary study, and comments by previous teachers who had

used the program in fourth—, sixth-, and eighth-grade classrooms. In the
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thipd-yﬂér of the study, w; had proposed a retention study in order to
determ;ne the extent to which the treatment (of the year before) influenced
students 1n their subsequent learning in mathematics.

AN

Unfortunately, the research program reported here had to be moditied
to be conducted over a period of eighteen months (as oppos;d to three
years) and with a reduced budget. Several important decisions thus had to
be made and made rather quickly. Some of thtse detisions are described.
because they‘may help other researchers who w;11 be working with practition-
ers to think through potential problems.

Because of the time limit, it was possib{e to -conduct only one major
treatment study. Since we were committed tu the idea of involving t;achers
in reviewing and planning the research, the question became, Under what
circumstances .could we do this? We found out about reduced funding in the

A\

summer and had to address the issue of involving teachers at that time.

Al
We had two alternitives: we could work with the teachers in a very quick
manner and be able to begin the treatment in the fall, or we could use the

fall semester as a way to become acquainted and work with teachers andscon-
L 4

duct the experiment in the spring semester.
. ©

-

We chose the former, less-involved, partnership’arrangement with teach-
o

ers in order to begin the experime%t in the early fall. We thought that
secondary teachers might be less responsive than elementary school teachers
to research (as described in the popular literature), and that oncé rou-
tines (and plans) were established in the school year, both secondary teach-
ers and students would be more hesitant about changing classroom proce-
dures. Clearly, this assumption in itself is an empirical question and or=e
which merits investigation.

In retrospect, we are not too disappointed with this decision. There

are many ways in which a partnership model (working with teachers) can be

4
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tested and implemented, and the context of our study dictated that we use
a minimum model, with relatively little time for joint decision-making and
planning. Whether the results would be different under other conditions
and with different samples again is a topic for future research.
After having made the decision to begin the program relatively early
in the year, there were still many procedural options which were available
to us. For example, we could have had three different meetings, reviewing
one-third of the training program at each meeting. The tgachers could try
the program for two weeks and then come back for major consolidation meet-
1ngs, with the option of revising large parts of the program. We could have
paid for substitutes so that some of the partner teachers could observe one
;‘Hbther and use this information for modifying the program. We want to
emphasize here that extern;1 constraints were instrumental in only one deci-
. sion we made cﬁqcerning the design of the study. Other opt{0ns we chose

were largely our own and in retrospect, even the original constraint does

not seem especially important because of th: large number of researcher-

teacher patrtnership arrangements which need to be tested.

d - After deciding to test a treatment program relatively early in the
year, we chose to use a minimal partnership arrangement wherein the time
for involyement between teachers and researchers was relatively limited,
but the decision-making process was still open and all aspects of the pro-
gram were subject to change. We were prepared to spend as much time with
teachers as necessary in order to develon a program which all participants
were willing to implement (but only as much time as necessary). We ultimate-
ly excluded from consideration models which would provide continuing feed-
back to teachérs (the chance to observe or to be observed by fellow teach-

ers) or the opportunity to modify the program in major ways once it had

heen initiated.
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We were very interested in secondary teachers' opinions of the program
and the types and extent of modifications they would suggest. In previous
interview work with teachers, one of us had discovered that teachers often
have interesting explanations for their classroom behavior, even though
they appear to be unaware of certair aspects of their behavior (Brophy and
Good, 1974). We also had been favorably impressed by the work that Bill
Tikunoff, Betty Ward, Gary Griffin, and others (working at the Far West
Laboratory) had been dging in building partnership relations with teachers,

and had seen in draft form some of the interesting work that had been pro-

duced by teachers (Behnké, et al., 1981). Although we wanted to work with

teachers tqQ modify a program rather than provide resources for teachers

to do their own research work, we were encourzged by the potential benefits =

of involving teachers in program change.

.

¥

3 . . ) .
We were also specifically interested in learning how secondary teach-
ers would react to the program, because the recommended instructional tech-

. . ®
niques uad largely resulted from our observation of elementary school teach- _

ers. We*wanted to learn from teachers whether certain aspects of the pro-
gram might be inoperative in secondary classrooms.
Prior to meeting with the teachers, we talked with Drs. Carolyn Evert-

sop ethen at the University of Texas) and Perry Lanier (Michigan State Uni-

.
.

versity) so that we could include their insights in poﬁential modifications
of the program. Both researchers were conducting largg-scale studies with

.secondary mathematics teachers and we wanted to take advantage of their

research experience. We did not want to provide this information to teach-

ers 1n advance of our meeting because it could bias their initial impres=-
ro
si1ons and reactions to the program (we didn't want to overload them with
b .
experts' opinions). However, we did intend to use Evertson's and Lanier's

recommendations at the end of our decision-making conference with teachers,

v
. ha




O

ERIC

Aruitoxt provided by Eic:

22
if necessary (''Here is what some other people have said about the pro-
gram...what do you think of the potential value of their comments?'). As
It turned out, both researchers thought the program would be perceived by

junior high teachers as similar to what they were already doing and most of

;heir suggestions were related to modifying the program to fit a more
mature and responsible secondary-school student pgpulation. Several of
their comments'about mod1fying the program (e.g., the need for systematiz-
ing evaluation standards) were not utilized hecause of wide variation in
teacher opln{On. Most of the suggestions which the researchers made were

also made by classroom teachers during our meetings with them (including

the need for common evaluative practices).

The Planning Meeting With Teachers

S1x teachers were randomly selected to pe phrtnership teachers from
the volunteer sample of teachers who were willing to participate in the
project (the sample will be described below). Prior to atténding the meet-
1ng, teachers were given both the general treatment manual and the verbal
problem-solving manual and were asked to read and critique both manuals.

In addition, teachers had an evalu~tion sheet to fill out and bring to the
meeting. We wanted to determine what each teacher thought about the program
prior to discussion. From our knowledge of group discussion literature, it
seemed probable that some attitudes of indiv1duél teachers might be affec-
téd by the particular teachers who happened to speak first or the intensit:
of the presentation of individual teachers. The raw response forms that
teachers hrought to the meeting are presented in Appendix 5. As can be seen.
from examining these protoéols, the teachers were basically supportive of

the program and were willing to attempt to implement it when the session

started.

. I3
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At the beginning of the meeting, each of the principal investigators
made a brief five-minute presentation about tne scope of the project. éome
of the comments by one 1nvestigator follow: "At this point, what we are
doing 1s turning to teachers, the experts in secondary education, because
thi1s program was developed for lementary school usage. We're very inter-
ested in your criticisms, problems that might develop when the progrum is
used 1n secondary schools, and we're willing to adapt 1t as necessary. This
meeting is an open Invitation for you to react to the program and to accept
what appears to be usetul and to revise parts that need to be changed. 1f
1t seems essent1ally workable and testable in its present form, that too
1s okay. We really don't have an agenda other than to explore the methods
and get your reactions about what it would take to make the program work
in secondary schools. We are taping the proceedings...in order to have a
public record of what we've talked about and also to be certain that we
remember 1ll1 of the comments and suggestions that are made."

Comments from the other investigator included the following. 'We appre-
ciate your being here and we have enjoyed previous work in the elementary
schools. In general, this program in the past has had good results, Both
in terms of student achievement and attitudes as well as teacher reports
about the program. Elementéry school teachers seem to be very satisfied
with the program. I think the gains the students were making influenced
how the teachers felt about the program and whenever students show 1nterest
in mathematics and make some achievement gains, that makes us teachers feel
good. We're pretty excited about moving 1nto the eighth-grade level. 1
think we're all aware of the fact that there is quite a difference hetween
elementary and junior high school settings. 1 guess that's the purpose of

thi1s meeting, as Tom was Saying. We would really like your sincere thoughts

anbout parts of the program that you think work well or your thoughts about




24

parts that might be revised as well as your recommendations about how
we can improve the program to make it practical for use with junior
high students. As Tom said, we really consider you to be the experts.
You teach eighth-grade kids on a daily basis. I've taught in junior
high in the past, but I'm aware that students have changed over the
past few years. Without further ado, we'd like to start getting your
comments. First, however, we'd like for you to pass in your written
comments."

In other remarks we attempted to point out to partner teachers
that though the program had worked re;sonably well in elementary schools,
we had no data base in secondary schools. In essence, we wanted teachers
to know that we were very interestes in making any and all modifications
necessary to make the program work well in secondary schools, and that we
encouraged their participation and especially their criticisms of the pro-
gram.

. After we had made our remarks, one of the participating teachers imme-
diately asked the mathematics supervisor to react to the program and to the
meet ing generally. Among other things, the supervisor said, "To be clear,
you're working directly with the University of Missouri and the school dis-
trict doesn't control any of the factors of the research. When 1 first read
the program, my evaluation was that the components were important to what
junior high teachers should be doing. Although teachers may not sequence
all pérts of the program like they are here, it seems similar to what many
junior high teachers are already doing. I was kind of pleased that we went
\nto the research, because it's hard to get involved in research where
there are teacher variables and attempts to improve instruction. In gen-

eral, ! appreciate what they're trying to do and 1 think that the program

i{s & verv gpood one."
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The mathematics supervisor was very positive (perhaps too positive)
about the potential benefits of the program and the strong working relation-
ship that we had shared with the school district in previous york at the
elementary school level. We had requested a meeting with the teachers
alone; however, the super;isor alsc came, and under the circumstances, it
was awkward not to allow him to participate in the meeting. He had planned
to be\gn observer only, and his responses then (and a few later in the meet-
ing) were at the request of particular teachers.

What effect his presence had (if any) cannot be determined. However,
in subsequent debriefing interviews at the ena of the project, two of the
partnership teachers were explicitly asked about the presence of the super-
visor in independent sessions. These two teachers indicated that they
viewed (and that they thought others felt the same way) the secondary mathe-
matics coordinator more as a friendly consultant who was interested in help-
ing and working with them. They did not view him as an administrator whose
role was to control teachers. Still, his presence and his expression of
positive affect may have reduced some criticisms that teachers wanted to
make. However, such criticisms were not given on the sheets that teachers
b;ought to the meeting (see Appe~dix 5) and there is thus no evidence to
1ndicate that the supervisor h%d any effect upon the proceedings.

In some ways, his presence may have been useful. For example, when
the meeting was turned over to teachers for their input, the very first
question was, '"How were we selected?". Another participant asked, "I know
we're here, but how many schools are involved? Are all schools in the city
involved?" The supervisor pointed out that all junior high schools in the
city had an opportunity to participate in the project, except for some of
the Title I schools, which were involved in another experimental program

on math skills. The district did not want the tw> research programs

5
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interfering with one another. He then stated that the investigators had selec-
ted the six tegchers randomly from a list of volunteer schools.

At this point, one of the participating teachers indicated that the super-
visor's account was consistent with her experience. She further noted, ''Well,
the day that our principal talked to us, he made participation optional on our
part. We all kind of sat there and looked at each other and finally I said,

'Do we need unanimous participation in our building?' and he said, 'Preferab-
lv.' You know, by that time, wé were all saying, 'Why not?''. However, at
least one teacher felt that he/she was coerced into participation (see Appen-

dix 6).

Group Discussion

In general, the first few moments of the group discussion were spent talk-
ing about general procedural events (Why were we selected?) and the history of
the project (e.g., stating again that no work had taken place in the junior
high with our program). Following introductory remarks by the principal inves-
tigators and the mathematics coordinator, and general procedural discussions,
individual teachers were asked to characterize tﬁé strengths and weaknesses of
the program from their individual perspectives and to suggest changes that the
gloup mxght want to consider in modifying the program. To minimize premature
evaluations, we asked each teacher to present his or her reactions before we
requested generii comments and reactions to the ideas which were presented.
(We did this in part because at an earlier meeting with secondary teachers, we
found that some teachers'dOminated the discussion--more on this later.) How-
ever, it was difficult to adhere to thig procedure and we were engaged in
group conversation about the wisdom of certain strategies before all teachers
had mace their comments. Nevertheless, all teachers in the project did have a

chance to present their critiques of the program before serious negotiation be-

gan about aspects of the program which would be changed.
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After each teacher's presentation, group discussion followed, more
or less moderated by one of the investigators. Essentially, this dialogue
proceeded in the following manner, ''Here's a suggestion for change; what do
you think about 1t; what are the advantages and disadvantages?'" The deci-
sion-making discussion seemed to perseverate on two general topics associa-
ted with the project, but not explicitly addressed in project materials.
One topic involved the role of testing in the program; some teachers wanted
testing to occur on a controlled schedule and other teachers felt that dif-
ferent topics and different types of classrooms necessitated different
types and frequencies of testing. Some teachers were adamant that homework
had to be graded, and other teachers felt strongly that they did not have
sufficient time to grade homework assignments (i.e., they preferred a check-
ing system rather than a grading system). In the end, no changes were made
in testing or the grading of homeworx. k

The teachers strongly felt that more time should be provided for re-
view in the junior high setting., They thought that students needed to be
actively involved in the review process rather than that review should be
conducted as a totally teacher-dominated activity. Accordingly, we decided
to extend the lz....n of time allocated for the introductory phase to twelve
minutes. Teachers also wanted to incorporate the verbal problem strategies
into the program in a very systematic way. They emphasized that verbal pro-
blem-solving instruction should take place every day for ten minutes, and
that just having students work a few problems at their desks was an insuffi-
cient strategy. One teacher pointed out, and others agreed, that teachers
need to prepare in order to follow this program and that the verbal pro-
blems to be solved should be determined before each class period begins.
Verbal problems selected must be carefully interfaced with the development

lesson which follows. Another important change which resulted from the
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teacher meeting was that the time recommended for homework was doubled. Tn
elementary schools the recommended homework assignment took fifteen min-
utes; here, the time increased to thirty minutes. We decided that assign-
ments should be flexible enough to allow for varied rates at which indivi-
dual students work. Teachers could allow some students to do a portion of

their homework in the classroom, but all students would have to do at least

-
.

some of their homework outside class. Another program change was that stu-
dents could now be assigned a weekly quiz as part of their broad review
time on Monday.-

In general, the discussion produced many shared assumptions about what
the program was and was not, even though some of the discussion did not
lead toi§pgqges in the program. The modified aspects of the program and

those parts of the program receiving most comment and discussion during

the group meetings were summarized by one of the principal investigators
and subsequently given to teachers for their approval and/or sugg;stions.
The modifications of the program appear in the following two reports: (a)
Teachers' Manval Addendum for Junior High Work; and (b) A New Procedural
Summary for the Verbal Problem Solving Manual.

Teacher's Manual Addendum for
Junior High Work

This addendum describes modifications for using the Mis-
souri Mathematics Effectiveness Project Teacher Manual in junior
high school classes. The modifications include substantive chan-
ges as-well as minor adjustments. The changes resulted from a
group meeting of junior high mathematics teachers who read the
materials and then met to discuss the program. The following
revisions reflect the collective thinking of the group.

During the introductory phase of the lesson, a number of
things must take place: a brief review, checking homework, and
some mental computation. There was agreement that teachers
should move rapidly through this phase, because there is a ten-
dency to spend too much time going over homework, and also be-
cause the review at this point is distinct from prerequisite
skills in the development portion of the lesson. However, in
light of the additional math time available at the junior high

')b
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school level, it was decided to exterd the time allotted for the
introductory phase to twelve minutes, as shown on the appended
Time and Summary Sheet.

The ten minutes following the introductory activities are
designated for instruction in verbal problem solving, using
strategies outlined in the Verbal Problem Manual. The group en-
dorsed instruction in verbal problem solving, and several teach-
ers pointed out that the ability to compute in isolation is of
very little value unless students can use the skills in a vari-
ety of situations. It should be emphasized that the time devoted
to verbal problem solving should involve the teacher teaching
and the students participating in class discussion. This recom-
mendation is not fulfilled by just having the students work a
few word problems at their desks. It was pointed out by one
teacher that teachers need to be prepared to teach in order to
follow this program and that this means having the verbal prob-
lems to be used in this part of the lesson determined before the
pertod begins. It was also mentioned that there is often a vari-
ety of textbooks available at school and these can be a very use-
ful source of problems for this part of the lesson.

The importance of active, careful, and meaningful teaching
of the topic for the day in the development portion of the lés—
son was affirmed. The necessity for a smooth transition from the
development phase to the seatwork phase (where students work
individually on a collection of problems or exercises at their
desks) was mentioned, along with the comment that much time
could be lost if this transition is not carefully managed. The
program suggests that teachers control practice in the latter
part of the development phase; that is, teachers should have stu-
deats work a problem like the first problem in their assignment
and then discuss and demonstrate its solution in front of the
class. This procedure should be repeated several times until all
the students seem to have the idea. This controlled practice
helps a great deal in getting students started immediately after
the seatwork assignment is given. . S

- —

.

The procedure for seatwork as described in the Teacher's
Manual was not changed. Teachers are to make sure that each stu-
dent is working before providing individual help. During seat-
work, the teacher should circulate about the room, supervising
student work to assure that students are not practieing incor-
rect methods. P

There was considerable discussion about how to hold stu-
dents accountable at the end of the period. It was agreed that
this could be done in several ways, including: (1) calling on
some students to give their answers to particular problems; (2)
checking the answers to the first few prd@lems orally (and then
occasionally taking grades); (3) calling on students and asking
how many problems they had finished. JOther methods are also pos-
sible. The important thing is that students do some problems in
class while the skills and ideas are fresh in their minds and
while help i's available for those who need it.
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There was general agreement that a homework assignment on
Monday through Thursday was a reasonable requirement and that
students this age could be expected to work on homework for long-
er periods of time than those specified in the manual. It was de-
cided that assignments should take 15-30 minutes. This flexibil-
ity allows for the different rates at which individual students
work and also permits teachers who like to give a combined seat-
work-homework assignment to do so. That is, a given number of
problems is assigned and students are allowed to work on them
during the 10-20 minutes of seatwork in class; whatever problems
are not finished are completed outside of class as homework.
Under these circumstances, the assignment should be long enough
to provide some homework for everyone.

Several teachers mentioned that junior high students need
to assume more responsibility than they have previously, and
that teachers should thus expect homework to be done on time.
Some teachers suggested different ways of recording homework
grades (e.g., on some days, scoring the papers and recording the
grades, and on other days just checking off complete papers. In
this way students would not know which procedure was to be used
on a particular day). The way teachers handled collected home-
work was left to the discretion of individual teachers.

The discussion of the structured reviews every Monday cen-
tered on how they should be conducted and the flexibility in
schéduling them. There was agreement that the review need not be
solely lecture, but should include student interaction in the
form of student questions, having students go to the board, or
having students work a review problem at their desks with discus-
sion following. The possibility of a weekly quiz during part of
the review time was discussed and this was deemed acceptable. It

' was decided that teachers could have this flexibility in schedul-
ing reviews, but when a review was not conducted on Monday, the
day it was conducted should be recorded in the log.

The timing of quizzes and tests was discussed and this
scheduling was left to the individual teacher, with the under-
standing that tests and quizzes would be noted in the daily log.

Finally, the topic of occasional variation from the time
framework was discussed, and the consensus reached was that
teachers should “adhere as closely as possible to the guidelines
in order to give the program a valid test, realizing that some
variance from the guidelines may be unavoidable. However, in
such cases, each teacher should make a concerted effort to ad-
here as closely as possible to the guidelines.

LY

Procedural Summary
verbal Problem Solving Manual

The ability to solve verbal problems, or word problems, is
an 1mportant skill. In order to insure that verbal problem solv-
ing will receive systematic attention, each teacher is asked to
spend ten minutes of every mathema;i&s tlass period on this
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t  ic. Students are thus exposed to verbal problem solving

daily, even when problem solving is not the principle objective
of the lesson. This ten-minute period should be a time when the
teacher teaches problem solving and not a time for students to
sit passively in their seats and work a couple of verbal prob-
lems. That is, the teacher should actively model the solving pro-
cess, have students work a problem, and then have a class discus~
sion of ways to solve the problem, and so on.

l
Preparing to actively teach verbal ptoblej solving is not
always easy. To assist in the eparation of this part of each
lesson, a Verbal Problem Solvigg-ﬁanual has begn developed. It
details five instructional strategies which seem to be associa-
ted with improved student performance in this Jtea. We ask that

you use one of these strategies each day. i

The strategies in the manual can be used independently or
in combination. Some will be more appropriate QOt particular
problems or topics than others, and the choice |of which strategy
to use on a given day is left to the discretiod of each teacher.
Since each of the ideas has merit, and since tgete is value in
using a variety of ideas, it is important to use each idea regu-
larly. Whether one idea is used for a week at a time, or a dif-
ferent idea is used each day is not important.fTo insure that
every idea gets some exposure, we ask that eacb idea be imple-

!

mented at least once every two weeks.

/

The procedures outlined in the Verbal Ptéblem Solving Man-
ual are designed to be used with textbook ptoflems and your text-
book will be the primary resource for these problems. Other re-
Sources can include textbooks no longer in usk, textbooks from
lower grade levels, aud problems based on inflormation gene%ated

i

during class discussions, field trips, and $9 on. -

A table summarizing the key points of eéch idea in the Man-
ual is attached to aid you in viewing the program at a glance.

The Verbal Problem Solving Manual is the detailed resource
to assist you in the application of the ideas.

Each teacher is asked to keep a recor Iof the verbal prob- :

lem-solving activities used. The log should include the amount

of time spent on problem solving, theg stra egies used, the in-

class and homework assignments on problem $olving, and any excep-

tions or conflicts which affect the ptogtaF. By exceptions we

mean situations which arise from time to t/ime and affect your

schedule: shortened periods, cancelled clésses, holidays, test-

ing days, and so on. Please note these oc¢urrences in the log,

as well as any other conflicts. The logs will be collected every

two weeks in order that progress and treatment implementaticn

f

can be monitored.
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Summary of Verbal Problem Solving Program

Time: Ten minutes per day, every day
Techniques:

Problems Without Numbers

a) Recast textbook problems so that no numbers appear

b) Prepare these ahead of class time on an overhead trans-
parency, worksheet, chalkboard, etc.

¢) Focus on liow to solve each problem

~
Writing Verbal Problems !
. N
a) Use graphs, charts, tables from the textbook, news-
papers, etc. and have students formulate problems based
on these data
b) Use data from situations that arise (field trips,
sports, etc.) ’ -
j c) Have students supply their own data *
d) Have students solve each others' problems
Est imat ing Answers .« , . 4

a) Show students how to estimate
b) Have students est mate orally
c) Estimate answers to text problems before doing computa-

tion
. d) Eventually have students estimate answers to all verbal
problems they work (underline estimate, circle exact
answers) ) -
/ Reading Verbal Problems ) .

a) Focus on word recbgnition, cont¥§!: general comprehen$ion .
b) Write, pronounce, define new wo 3 give examples and o

. I ____ nonexamples of the concept.

c) Read problems aloud; use tape recorders

d) Provide reading assistance on an 4individual basis

e) Have students and teacher alternately read and discuss

problems
f) Use text problems, student-created problems, problems

from older textbooks

Writing Open Sentences

a) Translate conditions into equations
b) Allow for equivalent equations
c) Use problems from lower grade levels

In many ways, it seemed that the discussion of the program led to
some increase in teachers' willingness to implement it, but also perhaps to

1]
more variance in the program (in terms of individual teachers' interpretations)
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than was present in the.preQious elementary school sample{ That is, group

: V4
discussions at’fhg time aﬁpeared‘to~sqppdrt the notion that the recommended
times for each part Jf the lesson were generalized statements about an aver:
age distrlbyti;; of time over the year, and that individual lessons might

-

deviate from the average (that not all teachers perceived the situation
=

.
t

this way can be seen 1n Appendix 6). Although the investigators occasional-

ly mentioned that balance among the lesson parts was important, the need

¢

for adjustment from lesson to lesson was also frequently expressed. We sus=
<

. 7z Y v
pected that teachers in this sample would be much more likely to modify the

.
v

time allotments than elementary school teachers and secondary teachers who
S ——— s

subsequently were aéde to use the treatment but did not participate in the

modification process. (However, subsequent information suggests tpaq¥th€
2 ' - "
tight time lines presented in the manual and perhaps information given at

v

the training seszion led teachers to feel that they should not vary time
b

-

lines.)
i, Although there were not many alterations in the program, we feel that
. 2 . . .
the changes made were useful and important. In addition to their substantive

contributions, teachers who were involved in the discussion may have been

very important symbolically to subsequent work with .teachers who were asked _

to use the program. That is, the knowledge that other secondary teachers
- ]

had examined the program may have been instrumental %

Kobtaining teachers'
Cooperation and participation and perhaps inereased tiheir adherence to pro-

gram suggestions.

Qutside Evaluation

The meeting with the partnership teachers was tape recorded in order
to allow for outside evaluation about the.ﬁanditions and processes of that

meeting. We were very fortunate to have the professional consulting ser-

vices of Dr. Dee Ann Spencer-Hall, a sociologist trained in the qualitative

\ ) ‘
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tradition (symbolic interaction) and a former classroom teacher. She is
very interested in classroom process and has compléted several field stud-
ies 1n classrooms. Although she is a colleague and friend, we were confi-

dent that Dr. Spencer-Hall would provide a rigorous critique of the re=

- search and bring to the study a perspectivé which complimented but broad-

ened the perspective of the principal investigators (we are pleased to
report that our positive expectations were fulfilled).

\\\Dr. Spencer—Halldfistened to the tape and analyzed it. She concluded
that teachers had an opportunity to contribute 6/:;; medification of the
progrim and were even encouraged to do so. Howgver, she indicated that
/ . .
teachers appeared to be stating beliefs and Suggestions which tended to
present and support their own teaching practices rather than proactively

dealing with the program as a means of developing an approack mat hema-

tics instruction. These were veteran teachers wio in some ways seemed to be
justifying their ourregt teaching practices more than they were searchiﬁg:
for new and 1ntegrative approaches. At a minimum, Spencer-Hall felt that

the program did develop some common boundaries, set the conditions for mini-

mum pa-ticipation, and produced a few program modifications (although this

* varied from teacher to teacher). In subsequent interviews with the teachers

in the program (after the program had ended), she found that many teachers
[

were concerned about the number of changes which were occurring in the dis-

trict (for example, the cloéing nf several schools and the shifting of

teache;s from one building to another), and she suggested that many of

these factors may have led teachers to be more personally oriented than

program-oriented during the decision-making meeting. .

.
Context Effe-ts
We were sensitive to possible context effects in the data. Another
group of teachers might have different reactions to the program and their
’ 1

4

-
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own unique suggestions for modifying the program. This is possible
for a variety of reasons, including the individual teachers attending
¢

the meeting and the nature of the district and its relationship to the
community. Although we did not have the time or resources to examine
these context effects directly, we did want to examine them indirectly.
We wondered if teachers who were making recommendations about a program
they would implement would evaluate the program differently from teachers
who were reviewing the program but who did not have to use the modified
program. One could argue that teachers who will teach the program would
. become much more interested in it and thoughtful about it. On the other

hand, it could be that teachers who do not have to utilize a program

(and perhaps have to do extra work) may feel freer to make more recom-

;endations than they would if they had to implement those changes in their

own instructional programs.

To consider these context effects, we met in a different city with
another group of junior high teachers who knew that they would not be
required to use the program. (This meeting took place prior to the meet-
ing with users...the partnership meeting described above.) The;e teachers
were also given both training manuals to read prior to the meeting and
were requested to bring their critiques of the program < hen they attend-
ed the meeting. (The critiques of these twelve teachers appear in Appen-

2
dix 5). The teacher responsés indicat- that these teachers were very sup-
portive of the grogram.

After these materials were collected, there was a discussion with

tne teachers similar to the one reported above. Teachers were asked to

help us improve the program and were encouraged to make criticisms and
suggestions which would make the program more practical tor use in secon-

dary classrooms. These teachers expressed much more positive atfect about

Q
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program during the meeting than did teachers who would subsequently use
%*
program.

Spencer-Hall attended this meeting with 'non-users' as an observer
and her reactions to this group of teachers were very similar to our own.
She noted that non-users were much more positive in describing the program
and showed more interest in its potential value for teaching mathematics.
She also noted (as we did) that these teachers were much more energetic,
younger, and more knowledgeable (at least more/expansive) in their discus-
sion of mathematical concepts and instructional strategies. In general,
both the principal investigators and the outside consultant/evaluator felt
that this group of non-users would have been much more enthusiastic in
their implementation of the program than the other group. However, it is

impossible to determine whether our beliefs would have been matched by

actual behavior. At a minimum, these data suggest that the modifications

suggested by teachers were reasonably consistent across two different sam-

ples and that the condition of teaching or not tnrching the program did not

i}

appear to mediate suggestions (although affect and involvement did vary
between the two groups).

As noted above, Spencer-Hall had access to the tape recording of the
"user' meeting and had observed the '"non-user' meeting. The following sec-

tion presents her comments about these two groups of teachers (her comments

have been condensed and edited; however, she has approved the present ver-—
s1on). It should be noted that when Spencer-Hall wrote this report, she

had interviewed several of the ''user" teachers and hence her comments are

xln general, the questionnaire reaction of both user and non-user
teachers to the treatment program was very favorable. For a romparison of
yser and non-user responses as well as pre-post changes in user teachers'
reactions to the program, see Appendix 5.
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based on these interviews as well as on her information about what trans-

pired during the two group meetings.

Spencer-Hall's Comparison of the Two Samples

In comparing informatioa from meet ings between the non-user
and user teachers, 1 have discussed two types of differences be-
tween these groups. First, 1 think there were some differences
in individual characteristics between the two groups of teach-
ers. There were also some differences between the two school dis-
tricts which influenced teacher participation in the program. 1
should point out that because I do not have individual data from

- the non-user teachers, my comments are based on observations of
their general meeting in the fall of 1979. (If I had interviewed
some of the non-user teachers, my comments would be more defini-
tive.)

The non-user teachers generally appeared to be much younger
than the user teachers. 1 am not suggesting that age differences
would have affected teachers' evaluations and use of the pro-
gram, but that the older user teachers had a more negative atti-
tude toward students and their teaching, which reflected a dis-
enchantment and pessimism developed over many years. Some of the
general problems related to teaching which were expressed by non-
users were associated more with the general problematic nature
of teaching (e.g., filling out papers, managing five or six
classes of adolescents a day, etc.); whereas users tended to
link teaching problems to a perceived change in students of to-
day. Most of the user teacher-. hought that students today were
out of control for various reasons: were from homes of former
hippies; watched too much television; were from "broken'" homes;
or were directly or indirectly influenced by drugs. This percep-
tion of students probably made users' teaching less enjoyable
and less effective. Non-users did not blame students and/or par-
ents for classroom problems. As I said, perhaps the older teach-
ers have seen negative change over a longer period of time. The
younger teachers may not have such a historical perspective and
thus they are not able to compare today's students to students
of fifteen years ago.

The two groups of teachers also had contrasting perspec-
tives on change. The non-user teachers were supportive, enthu-
siastic, and positive about the program because it offered the
possibility for change which might make their teaching more ef-
fective, and they seemed willing to take steps toward that
change. On the other hand, the user teachers seemed more resis-
tant to change. Most of them said they did not alter their teach-
‘ing at all when they used the program, thar it reflected what
they had always done. This resistance is of concern for several
reasons.

The results of the study were probably affected if user
teachers did not really change their instructional programs.
(Was what experienced teachers have always done being measured,
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or the instructional procedures outlined in the program?) The
investigators may also have had some misconceptions about what
teacher behaviors should be changed and how. If user teachers'
prevailing attitude was that they need not change from their old
ways, perhaps they were automatically denying that certain as-
pects of their behavior did need to be changed. Even when user
teachers agreed to participate in the study and were well paid,
they ignored the possibility for change.

Most of the user teachers did not take work home; this find-
ing was different from what teachers in mv other studies have re-
ported. For example, last week I interviewed a math teacher who
estimated that she spent up to thirty hours a week outside class
grading papers, etc. Non-users' questionnaire responses would
allow comparisons between their outside preparation and that of
users.

Comments made at the meeting suggested to me that the mor-
ale of user teachers was generally lower than non-users' morale.
Differences in conditions between the two school systems may
explain this variation. We can safely assume that all school sys-—
tems are suffering the same structural problems, which are due
primarily to economic factors. However, the users' district was
experiencing these problems to much greater extent than the non-
users' system. The combination of economic probiems, declining
enrollment, and desegregation had caused disruption to the whole
user district, particularly to the junior highs because of
school closings. User teachers were thus primarily concerned
about whether their particular schools would stay open and if
not, what this would mean to their future careers. School clos-
ings were particularly threatening to teachers who had about
twenty years experience, and had been looking forward to a
smooth transition into retirement. I believe this was a dominant
concern among the user teachers, one which overrode their commit-—
ment to participation in the study. In comparison, non-users
worked in a more stable and more affluent school system. Al-
though contact with school administrators in the non-users' dis-
trict can provide more information about this phenomenon than 1
can, non-user teachers did not ment ion school district problems
as a concern which affected their commitment to teaching or to
the program.

The pervasive organizational—systemic—financial problems
and pressures on the user teachers, and their generally negative
attitudes towards students and teaching, were predominant fac-
tors which probably affected their commitment to the study. The
non-user teachers, who were less concerned about these kinds of
problems and had a more positive attitude about students and
teaching, exhibited a more enthusiastic response to the program.

There were some areas of concern which the two groups of
teachers voiced about the program, although 1 am certain these
criticisms are ref'~acred more clearly in their responses to the
questionnaire. A major criticism was with the lack of flexibil-
ity they perceived in the program. This concern may have been
partly due to teachers’ interpretation (incorrectly) that they
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could not vary from the time schedule at all in order to fulfill
the requirements of the study. Secondary schools follow very dif-
ferent and more rigid time schedules than elementary schools,
and secondary teachers found it difficult to implement the pro-
gram (or predicted it would be difficult to implement) when it
did not fit into their ongoing time schedules (this difficulty
also reflects a certain rigidity on the part of both users and
non-urers)., Furthermore, at the secondary level class periods
are frequently interrupted by other activities: assemblies,
class meetings, etc. Investigators can hope that teachers will
be flexible enough to work around disruptions, but often they
are not. Perhaps a more realistic alternative would be to build
flexibility into the math program.

Another common criticism was that the program was not prac-
tical for use with lower-level students. This complaint was also
voiced,by teachers who participated in another study (Keziah,
1980).

In summary, non-user teachers were enthusiastic, suppor-
tive, and positive about the program. 1 should point out, how-
ever, that three teachers made most of the comments. Three-
fourths of them made some comments, and three teachers said noth-
iag. Although user teachers seemed positive about the program
because it was similar to what they had been doing for years,
they had a negative attitude about teaching in general and a per-
vasive concern about the future of their school system and their
own positions in the system.

In conclusion, the relative success of the math program is
in part a reflection of teachers' attitudes about teaching and
their students, and the degree to which their school systems gare
experiencing difficulties. Implementing the program is not pure-
ly a matter of changing instructional procedures. 1 feel that
had the program been implemented in the non-users' district, stu-
dents' achievement gains would have been greater. Students in
districts such as the users', where teacher morale is low and
populations are rapidly shifting, are at a disadvantage, even
when their teachers utilize the best programs.

An examination of the planning comments which '"non-users" were asked
to make at the end of the Teaching Style Inventory (teachers brought these
to the meeting) indicated that most '"non-user" teachers reported that they
spent large amounts of time planning at home (all but one teacher spent

from 1% - 2% hours each night). Hence, this and many other cifferences

. "Also (as noted earlier) a few sixth-grade teachers cited this as a
weakness of the program. However, our analysis of achievement findings do
not show systematic problems for low achievers.
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.

between the two teacher groups have been noted.* What effect, if any, such
differences would have on program implementation is, of course, impossible
to determine. Howeaver, such data suggest that the context of the research
site in teacher partnership work is very important. Furthermore, the teach-
er interview data collected by Spencer-Hall and those collected by Good and
Confrey (to be described later) will help to illuminate the difficult condi-
tions under which some teachers work. Such data also indicate how those con-
ditions (and teachers' perceptual reactions to them) affect what can and

cannot be accomplished through in-service programs.

Method
Sample
The research ook place in a large Southwestern city. The investiga-
tors met with school administrators during the summer in order to explain
the project and to obtain permission to do the study. School administrators

explained the project to principals, who in turn described the project to

classroom teachers. All junior high schools in the district were contacced,

except for several Title 1 schools which were participating in another math-
ematics experiment. The school administration felt that two experiments
within the same school would be unwise and we agreed.

In some schools all eighth-grade teachers volunteered for the project;
in other schools, only one teacher volunteered. After determining the num-
ber of teachers who would be participating in each school, we again dis-
cussed the sample with the school administration. We wanted to balance the
sample as closely as possible according to the schools that control and

treatment classes came from. Because we had to meet with partner teachers

"We also asked our observers to interview user teachers about outside
class participation (see Appendix 7). These results also indicate that user
teachers did little outside class preparation. Also, the observers wrote a
brief sketch of each teacher. These profiles appear in Appendix 8.

r'an
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early in the year, it was impossible to derive the sample after the adminis-
tration of the pre-test (the best research strategy). Based upon informa-
tion the school districts gave us about the student population each school
served, we divided the sample into matched sets of schools, and randomly
assigned schools to treatment conditions.

Nineteen teachers volunteered for the project. Of these, six were

assigned to the partnership group and five teachers were assigned to the

treatment group. Both the partnership teachers and the treatment teachers

were asked to use the instructional program in their classrooms. The only
difference between the two groups was that the partnership group had a
chance to modify the program, and the treatment group did not.

Five teachers in the control group allowed us to observe their class-

rooms. Three other teachers in the control group allowed us to observe and
to collect pre- and post-achievement data in their classrooms, but did not

attend the orientation training (we called these teachers non-participating

controls to distinguish them from the control teachers who received a moti-
vational treatment).

The nineteen teachers were drawn from twelve different junior high
schools. Most of the target classrooms in the study were regular eighth-
grade classrooms. However, because one partnership teacher who was basical-
ly teaching algebra suggested at the partnership meeting that it would be
interesting to compare algebra classrooms as well, we did build a minor,
pilot aigebra study into the design. The distribution of regular eighth-
grade classes and eighth-grade algebra and ninth-grade algebra classes
-across the entire sample was as follows: partnership teachers, ten, one,
and three; treatment group teachers, seven, zero, and two; regular control,
nine, three, and one; non-participating control, five, zero, and zero. The

final sample is summarized in Table 6.

-
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Teacher Training

Two weeks after the initial meeting with the partnership teachers,
the project directors met with sixteen of the teachers from the twelve
schools, the school principals, and district administrators. At the train-
ing workshop, all participants were told that the program was largely based

upon earlier observation of relatively effective and in-effective fourth-

£
A

grade mathematics teachers. Furthermore, we explained that subsequent re-
search in fourth- and sixth-grade classrooms had provided experimental data
to illustrate that students in classrooms of teachers who had been exposed
to the treatment did better in some areas of achievement than did students
in control classrooms. We also told participants that a group of junior
high teachers from their own district had been working with us to modify,
and hopefully to improve, the program. Teachers were informed that they
were going to Le requested to teach t ¢ modified program.

Teachers were told that although we expected the program to work,
the earlier correlational/experimental work had been conducted in elemen-
tary schools, and the present p;oject was the first test of the program
in secondary schools. After a brief introduction, the teachers and their
principals were divided into two groups. Teachers in the treatment group
(including both partnership and regular treatment teachers) were given an
explanation of the program (the training lasted ninety minutes). After the
training session, regular treatment teachers received the 45-page manual,
along with instructions to read it and to begin to plan for implementation
(partnership teachers already had read the manual). In this manual, defini-
tions and rationales vere presented for each part of the lesson, with de-

tailed descriptions of how to implement the teaching ideas. In addition,

treatment teachers were also told what modifications were made by the
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teachers at the planning meeting and also received the verbal problem-

solving manual and the more precise preccedural directions which had been
developed by teachers:at the partnership meetigg. ’

Control teachers were told that they would not receive details of the
instructional program until later in the year, but that we hoped this infor-
mation might be especially useful to them then. At that time they would
receive information (i.e., other teachers' comments) about the pregram it-
self. Finally, we informed control teachers that their immediate role in
the project was to continue to instruct in their own styles. Because the
control teachers knew that the research was designed to improve student
achievement, that the school .district was interested in the research, and
that they were being observed, we feel reasonably confident that a strong
Hawthorne control was created (as noted ptgvipusly, three control teachers
did no% attend this orientation meeting).

' The, partnership teachers were paid $200 for their participation in
the project, all other teachers were paid $100. Teacher honorariums were
paid for attending workshops and for filling out logs of their teaching
activity. At the end of the project, all teachers who agreed to an inter-

view, who provided a critique of the SRA test, and who filled out another

<
teacher belief instrument were paid an additional $100.

Observations

Control and treatment teachers werz observed approximately twelve
times during the study. Each classroom in the project was observed four to
seven times depending on the number of classes the teacher had in the ‘
study. 1f the teacher had three or four classes, then only four or five
observations were made in each of the teachers' classes. If the teacher had

only one or two classes involved in the study, then each class was observed
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six times. Each observer conducted approximately one-half of the
cbservations in -each of the classes and observations in each class
were equally spaced throughout the duration of the study.

All observafions’were made by two doctoral students in mathe-
matics education who were living in the target city during the project.
The observers were trained initially with written transcripts and video-
tapes, and then in actual classrooms. 6bservers reached reliabilities of
.80 on each of the coding distinctiops used in the actual study. The class-
room observational form, the observ;tional checklist, and the content logs

filled out by control apd treatment teachers (biweekly) can be found in

Apoendix 9. {

’
Schedule for Meetings and Testing

The initial meeting with partnership teachers took place in late
September and the training/briefing session with all the teachers was
held during the first week in October. Pre-tests were administered in
the second week of October and classroom observations began shortly there-
after. The post-test was administered in January; hence, the treatment
lasted about three months. The mathematics pre-test had been used in the
Texas Effectiveness Project and was provided to us by Dr. Carolyn Evertson.
The post-achievement tests were two subtests of the SRA, Level F, Form 1
test (Math Concepts and Problem Solving). Reliabilities on both instruments
are excellent. These instruments can be found in Appendix 10. The Aptitude/
Attitude Inventory used was the same instrument we had used in our previous
work in elementary schoogs (for detailed information on this instrument,
see Ebmeier, 1978). This instrument can be found in Appendix 11. Also in
Appendix 11 is the Teaching Styfe Inventory that was used to assess teach-

ers' beliefs about mathematics.
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Program Implementation

Teacher opinions. After terminating the project, we wanted to obtain

!
teachers' perceptions of their involvement iin the program. We felt that
i

it would be useful to have someone else colhect these data for us, and as

reported earlier, Dr. Dee Ann Spencer-Hall was willing to do this. She

P

traveled to the target city about a month after the project had been con-
cluded, and interviewed all six of the partnership teachers and three of !
the five treatment teachers (she also interviewed two of the control teach-
ers, but those data are not relevant to the present discussion). ’

The interviews lasted about one hour; a few of them had to be conducted

via phone (because of an ice storm). Dr. Spencer-Hall described herself .
& "

as ;?former teacher and as a sociologist interested in ideas people have ga;:;;
about teaching. She indicated that although she wanted to ask several ques-

tions about the project, she was not one of the project staff and simply

wanted to know what their reactions were to the program. She stated that

criticisms were welcome.

At the conclusion of her interview work, she drafted a brief summary

for the project directors. A very condensed and edited version of her com-
ments (which has been read and approved by her) follows:

In retrospect, I think the interviews went quite well. Most
of the teachers appeared to be open and honest with me in their
responses. 1 plan to give you feedback in two ways. First, I .
have enclosed the interview schedule, the questionnaire I used
(with modifications depending on which category a teacher was
in), summaries of each teacher's interview, and my own subjec-
tive reaction to the interviews. Second, 1 am having the tapes:
transcribed because 1 feel that many comments were worth having
verbatim and in their entirety.

At this point, I would like to make a few subjective com-
ments. My first reaction to the teachers was that they were all
very experienced._Jfor example, five of the eleven teachers have ~
taught twenty years, two have taught over fifteen, and the re-
maining four have taught over twelve years. The range of twelve-
twenty years, with the mode of twenty years gives you an inter-
esting sample. I realize you will get this data from the ques-
tionnaire you had them fill out, but the thing that struck me in

cn

{
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the interviews was that (a) three of the five who had taught
twenty years were obviously burned out on teaching, and (b) four
of these five were sure that kids today have 'gone to the dogs."
(Although some in the over fifteen year range expressed the same
attitude.) My opinion is that such dissatisfaction with teaching
and the attitude that kids today are disturbed, of low ability,
and generally hyper and out of control affects these teachers'
effectiveness--and ultimately, in this case, reduced their enthu-
siasm for trying something new, i.e., your program.

A more important consideration, however, also seems to be
related to the large number of years of experience. Most of the
teachers felt that because of their many years of experience
they had learned or developed the most effective way of teach-
ing. This attitude was also reflected in the fact that six of
them said they did absolutely no preparation outside of class,
three did only fifteen-thirty minutes, and two spent over one-
and-a-half hours a night. Those who did none were evea incredu-
lous (they all laughed hilariously) that 1 would suggest that
they had -to prepare. 1 suppose their reasoning was that anyone
who has taught the same subject for fifteen or twenty years at
the same level must be completely incompetent if he/she has to
prepare for classes. Because of the pervasive attitude that they
were teaching math in the most effective way possible, the pro-
gram may have done little to change their behavior.

In summary, as 1 said before, these comments are subjective
and only somewhat systematic at this point; they only relate to
general areas and concerns. The interviews, however, did rein-

force and substantiate my own opinion that the data should be
contextualized. Even though the data are primarily quantitative,
your methodological strategies have taken you into the qualita-
rive area, through partnership information discussions and my
open-ended interviews, and thus more consideration should be
taken of the contextual features of day-to-day life in the
schools and classrooms. For example, what about the context of a
sixth-grade class is different from an eighth-grade class and
would make implementation of the program more problematic for
eighth-grade teachers? The situational context in a junior high
is probably more disruptive, more complex (due to size, for exam-
ple, and having six or seven different classes), has more con-
flicts, and is less predictable (in terms of events and individ-
ual behaviors). This would partly explain the teachers' dissatis-
faction with the routinized nature of the program; it does not
realistically reflect the 'reality" of the junior high world. To
reiterate my opinion, classroom events occur in complex, problem-
atic situations and in contexts which impinge and sometimes in-
hibit classroom routines. Cannot these contextual factors be
integrated into discussions and even into the programmatic as-
pects of teaching math? (The result would surely be a book.) 1
will save further comments for later and will look forward to

any reactions from you and to future discussion. 1 am thoroughly
enjoying my participation.
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Brief summaries of partner and treatment teachefs' reactions in the
Spencer-Hall interviews are'presen;ed in Appendix 6. Howeyer, these are
only a small portion of the total interviews. The interview schedule she
used included the following questions:

I. School
' N
1. What is it like to teach in this school?
2. What kinds of things inhibit what you do in your class-
rooms?...Problems which interrupt your work”

I1. Teaching

1. How do you feel about teaching, i.e., how sati;%ied are
you with teaching-as an occupation? (Probe)
2. What things might happen to increase your satisfaction?
3. What bothers you most-least about teaching? -~
4. Do you think teaching math is$,any different from teach-
ing any other subject? (How--in what ways?)
5. Do you teach differently in different math classes; in
the same course at different hours of the day? (Why--
How?)

IIIﬁ Math Effectiveness Program 3

| 1. To what extent do you feel you've become involved in the
' program?
2. Did you change anything about'the way Phat you've taught
math as compared.to past years? (What--How?)
: 3. Do you see this as a positive change--is your teaching
i more (or less) effective nrw?
; 4. What do you see as. the major strengths of the program?
5. Weaknesses? (Why)
6. If you could chahge the program in any way(s) what would
you do? (Why) Additions=-Deletions?
7. Would you (continue) to~use it if changes were made7
8. Did you communicate with other teachers about the pro-
gram? (How, what happened?) )

IV. Relationship to Researchers

1. Did you feel you had adequate jpput into the program dur-.
. ing your early discussion with the researchers?’
2. Did you feel you had an impact...that your commfients and
suggestions were taken seriously?

d 3. What (if anything) could have been done to have made com-
munication with the researchers more effective or-help-
ful?

4. What is your general feeling about classroom teachers
and researchers working together on instructi..al pro-
jects? (Probe)

~
1\
N\

Crr
o,




O

ERIC

Aruitoxt provided by Eic:

V. Outside School

1. What do you %o when yousre not at school?

2. How much of your time outside school is spent in plan-’

. ning for your time-inside school?

3. Did participation in this program change your planning
time outside school? (How?)

We are preséntly analyzing these interviews to determine teachers'
beliefs about general cts of teaching, and to see if these beliefs can
be related in any way to effects on students. These analyses were delayed
because we anticipated coliecting interviews which were more specifically
focused upon the teaching of mathematics (these were collected and will be
discussed later). We did not want to be influenced by previous knowledge
ab-it teachers (previous interview responses; knowledge about teachers'

effects upon student achievement; etc.) when these interviews were conduc-

ted.

B

Our own analysis of the teacher interview responses to questions about
program implementation is that the responses approximate a bell-shaped
curve. One partnership teacher (01) had especially strong negative feel-

ings. This teacher reported that the jrogram had no effect upon her/his

\

behavior and that he/she felt coerced into participating in the experiment.
\

\

The observers felt that the teacher implemented the program at a minimum
level despite these reactions. Another teacher (03) reported compliance

with certain aspects of the program, but observers found virtually no in-
-

volvement and/or participation in the study. Other teacher comments about
the program in -~neral were reflected in observational data (to be dis-

cussed later). For example, one teacher (02) who liked the program because

of the verbal problem-solving strategies did emphasize verbal problem solv-

ing in the classroom.

Four partnership teachers reported that they liked the meeting and

that the introductory meeting with researchers and the subsequent training

—
-
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session went well. Two of those who approved of the program pointed out
specific parts that were good; the other two emphasized the similarity be-
tween their own teaching and the present program. Similarly, the treatment
group had a mixed reaction to the program and to the research training ses-
sion (they did not participate in the modification session).

Both groups of teachers reported that the program was similar to what
they were already doing and indeed, Drs. Lanier and Evertson had mentioned
this possibility to us previously, suggesting that it was both an advantage
and a disadv;;tage. It was an advantage in the sense that teachers would be

willing to implement the program and to make some modifications in their

behavior. However, teachers might not be motivated to look for some of the

subtle (but important) differences between the program and their present
teaching methods.

One year after the project ended, fifteen of the participating teach-
ers were interviewed (to be described later). Although teachers were not

explicitly asked about their reactions to the treatment program, all treat-

- ment teachers initiated on their own some comments about a particular part

of the program which was meaningful to them. Some teachers said that though
they had been conducting class review sessions in the past, the program had
prompted them to think systematically about the nature of review and how

they could build broader reviews into-the lesson. Other teachers indicated
that the program had helped them to consider instruction in problem solving

and to emphasize this topic more than they had. Some participants commented

{that their general approach to development and seatwork assignments was

\

very similar to the approach advocated by the program, but that they were
now much more careful to be certain that students were ready for seatwork
before they assigned it. In general, teachers did not make comments about

the program as a whole; rather, they chose to comment upon particular parts
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which seemed especially meaningful to them. We suspect that teacheré were
surprised by the general similarities between the experimental program and
techniques they had élready been using in the classroom. The contrast be-
tween their expectatfons for the program and the actual program may have
made the similarities (and hence their reports of them) highly salient.
However, their behavior during the program (as we shall see below) and
their comments at the end-of-project interviews suggest that some teachers
were noting and responding to subtle differences between their teaching
pract:-es and program recommendations, at least in some areas of the pro-
gram.

Observer research. An initial step 1n analyzing data was to determine

the extent to which partner and treatment teachers had implemented the pro-
gram. Because participants reported that the program was similar to instruc-
tional methods they were already using, 1t was important to determine
whether treatment teachers and control teachers differed in any systematicC
ways 1in their classroom behavior (i.e., was the treatment condit1ion associa-
ted with some distinctive teaching behavior?).

Table 7 presents selected implementation data for all project teach-
ers. The first six teachers are partnership treatment teachers. Teachers
seven through eleven are regular treatment teachers, who were asked to
implement the program and were trained to implement the program, but did
not have 4 chance to modify the program. Teachers twelve through sixteen
were control teachers who attended the orientation meeting and who were
observed. As noted before, there were three other teachers who served as
controls, and who were observed but who did not attend the orientation meet-—
ing (these control teachers were called non-participating).

Our first task was to examine the implementation scores to determine

1f partner and regzular treatment teachers were using the program. From just

]
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the variables presented in Table 7, it is clear that some teachers imple-

mented the program more fully than did others. The average implementation
score (more on this below) is based upon the five variables presented in
the Table, as well as several other variables (including the assignment and
checking of homework, the presence of controlled practice, the presence and
quality of review work, etc.).

The information presented in Table 7 allows the reader to see the vari-
ability between and within treatment and control teachers on selected as-

pects of the program.

A general implementation score was assigned to each teacher at the
end of each observation. The score assigned to the teacher was based on the
following scale:

(5) 1f the teacher implemented all major components;

(4) 1f the teacher implemented most of the major components;

(3) If the teacher implemented about one-half of the program

components;
If the teacher implemented some of the prograu components;

(1) If the teacher implemented very little of the program.

Innercoder reliability was estimated on the implementation scores on
the basis of seven dual observations made in the target school district
during the first two weeks of the study. Perfect agreement was found on
five of the seven observations and only a one point variation found for
each of the other two observations.

At the end of the study, a comprehensive implementation score was

determined for each teacher, by averaging on the individual implementation

score assigned to the teacher at the end of each visit. These means are

reported in Tabli 7.
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One important question to raise is, does degree of program implementa-
tioQ‘correlate with residual gain 1in computation, problem solving, and
attitudes toward mathematics? To answer this question teachers' average
implementation scores, average time spent on mental computational instruc-
tion activities, and average time spent on verbal problem-solving activi-
ties were correlated with students' residual scores for computation, prob-
lem solving, and attitude. These results are presented in Table 8.

As can be seen in Table 8, the average implementation score does not
correlate significantly with students' residual performance on the computa-
tional or problem-solving test. However, average implementation score was
found to correlate significantly with students' attitudes toward mathe-
matics (p = .02).

The correlation of instructional time spent on mental computational
and 1nstructional time spent on verbal problem-solving activities are also
presented i1n Table 8. These parts of the program were computed separately
because they were presumed to be relatively novel instructional acts {(not
frequently engaged in during secondary mathematics instruction).

As can be seen in Table 8, the average time spent on mental computa-
tional activsities did correlate significantly with students'’ problem-solv-
ing-re51dual scores (p - .05), but not with their computational scores nor
attitudes toward mathematics. Interestingly, instructional time spent on
verbal problem-solving activities did correlate significantly with stu-
dents' residual scores for computation (p - .05), problem solving
(p - .02), and virtually reached a significant relationship with students'
attitudes toward mathematics {p = .09).

An examination of Table 7 shows that partner and regular teachers were

found to implement some aspects of the program more often than did control

teachers. The mental computation and verbal problem-solving activities

Sy
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differentiated the two samples most sharply, and there was consider-
able overlap between treatment and control teachers in terms of the
amount of time spent on development and seatwork, and in the overali
quality of the development lesson. Overall, these data suggested that
somewhat different behaviors were occurring in treatment and control
classrooms and hence, an analysis of achievement effects would be mean-
ingful (especi#lly in the area of problem solving).

After examining the implementation data, we decided to eliminate
teacher three from subsequent data analyses because this teacher was
generally deficient in implementing the program. In particular, this
teacher did not utilize the mental computation activities and virtually
ignored verbal problem solving throughout the course of the experiment.

Observer opinions. At the conclusion of the project we asked the

two observers to describe briefly each teacher they had observed and to
provide their general impressions of the teachers, their effectiveness,

and the extent of their program implementation. The two observers' com-
ments appear in Appendix 8. In general, their comments reflect important
variations among teach;rs in the extent to which features of the program
were present in control and treatment classrooms. Observers' comments also
generally support the implementation data derived from actual observational
records.

All in all, the implementation data from three perspectives suggest
that treatment teachers generally saw the program as quite similar to
teaching techniques they had been using previously. However, there is
evidence that treatment teachers were influenced by the program, and that
they did instruct in a manner which differed in some ways from control
teachers. The data further suggest that teachers were more influenced by

>~
certain aspects of the program rather than the treatment as a whole. The

by,
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verbal problem-solving techniques and mental computational activities

appear to have had most impact upon treatment teachers.

Results .
After deciding to eliminate teacher three from all analyses dealing
with program effects on students (because of this teacher's low implementa-
tio~ score), two general questions affecting the analysis of the data were
considared. First, we wanted to know 1° the algebra teachers in the treat-
ment and control conditions differed in any way (it was assumed that alge-
bra students would do better than non-algebra students on the post-test).
This analysis showed no differences between the algebra teachers in the

treatment and ccr-rol classrooms (the p value for post-computation was .71

the p value for post—problem—solviﬁg was JBL; and fhé p value for post-
attitude was .80). Next we wanted to determine whether the partnership
teachers differed from regular treatment teachers, and if these groups
should be analyzed separately. These comparisons suggested that there were
no s£gnificant differences between partnership and regular treatment teach-
ers. The respective p values were: post—computation, .5C; post-problem-
solving, p = .91; and post—attitude, p = .42. The effects of partnership
and treatment teachers were not different.

As can be seen in Table 9, the pre-achievement level of students in
the control group was somewhat higher than achievement levels for treat-
ment classes. Despite this, raw scores of students in the treatment group
on both the post-computation and the post-problem-solving sections of the
SRA achievement test were somewhat higher than scores of students in con-
trol classrooms. Analysis of covariance procedures (using the prescores aS
a covariate) were performed on the adjusted means shown 1n Table 9. In per-

forming these analyses, the classroom was used as the unit of ‘analysis and

each class that a control or treatment teacher taught was included as a

‘l-t *
o4
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separate unit in the analysis (N = 39). The results of tﬁese ANCOVA analy-
tional performance of students (p = .15). However, the effect of the treat-
ment on problem-solving scores of students was significant (p = .03). These
results aredconsistent with the implementation data reported earlier. That
is, there was not much variability in general behavior between treatment

and control teachers; however, there were noticeable differences in the use

of mental computation activities and verbal problem-solving activities.

Follow-Up Teacher Interviews

One year after the formal project had ended, arrangements were made
to interview available clas§room teachers. Sixteen cf the teachers who had
participated in the project were still teaching in the school district,
and it was possible to interview fifteen of them.

Dr. Dee Ann Spencer-Hall had interviewed many of the teachers .when
the project concluded; her questions focused upon teachers' reactions to
the p;oject and their general beliefs about teaching and séhooling.'The
present interviews dealt specifically with the teaching of mathematics and
teachers' beliefs about mathematics teaching. In combination, the two sets
of interviews should provide an integrated picture of the beliefs that
these secondary teachers had about teaching generally and about mathematics
teaching.

In conducting these interviews, we were fortunate to have the profes—

sional consulting services of Dr. Jere Confrey at Michigan State University.

Dr. Confrey is a former secondary mathematics teacher and is a specialist

in mathematics content at the secondary level. She has also done extensive
field work involving methods of interviewing students and teachers. She is
presently working with Dr. Perry Lanier and others at Michigan State Univer-

sity on an intensive study supported by f{unds from the National Science
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general mathematics classes. Dr. Confrey assisted both in the conceptualiza-
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Foundation. Their ‘research examines students' experiences (and their concep-

tualizations of mathematics content being taught to them) in junior high

tion ¢f the interviews and in the data collection. Some of the interview
questions resulted from the National Science project at Michigan State Uni-

versity. However, many of the questions raised were developed specifically

-

for our own research project.

Ail of the individual follow-up irterviews were conducted by Drs. Con-
frey and Good. Some of the teachers were interviewed jointly so that we
could experiment with the interview format. The questions presented in the
interview follow:

Wwhat subiects do you presently teach (number of sections of
eighth-grade math/algebra)? . - L . .

when and why did you decide to become a mathematics teacher?

what is the difference between seventh- and eighth-grade math
content (the difference between eighth- and ninth-grade math
content)?

List the various units that are taught in eighth-grade math.

Do you spend the same amount of time on all units (why or why
not)? A

why is math taught in schools? Why, in particular, is eighth-
grade math taught?

what's the most important content that you teach?

1f students just learned two or three things, what things would
you want them to learn in your class? (Does it differ for differ-
ent students or groups?)

which content do you spend most time on? Is this because it's
hard? Important? Or prerequisite for other material?

How do you decide when to move from one unit to another? Do you
ever re-teach lessons? How often? Why?

How much flexibility do you have in choice of content and pace
of instruction? Does the district mandate the content of a cur-
riculum?

How much do you know about what other teachers do in eighth-
grade mathematics? (In your building...across the district).

[
\s. 4
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Are there some azreas of disagreement concerning content or teach-
ing style?

What make® students work hard in mathematics?
How important are grades in motivating students?

On what basis do you assign grades? (Effort vs. performance; the
role of tests, homework, and behavior)?

How much stress do you place on application? More for some stu-
dents than for others? Which ones? .

How important is memorization vs. understanding mathematics? Is
it more important for some students than for others? How do you
define memorization and understanding?

Do all students do equally well in math? Why not?

From your experience, are the highest-achieving and lowest—
achieving students (say, the top and bottom one-fourth of your
class) closer or farther apart at the end of the year in terms

of their mathematics skills? Why? How do you feel about this? If

you wanted to change it, what could be done?

What percent of your eighth-grade students are capable of master-
ing the basic curriculum?

How do you teach the concept of ratio? How do you teach multipli-
cation of decimals? Take the problem .7 x .11 and explain. In
working this problem, if a student asked, "But I thought when

you times something, the answer gets bigger,'" how would you re-
spond?

I1f there was sufficient time in the interview, the following questions
were asked:

In elementary school, the subject of reading is often taught In
groups, but math is more typically taught to the whole class--
why does this happen? How do you feel about it?

Most teachers say that they have good teaching days, so-so teach-
ing days, and bad teaching days. What's your opinion about this?
What makes a good day? Has this changed over y-ur teaching
career?

The following questions were asred of all interviewees. These questions

.

were .taken from the geéheral mathematica project being directed at Michigan
State University by Dr. Perry Lanier.
- Mark each statement either true or false.

In mathematics, there can never Le more than one right
answer.

£* 9
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Problems without answers exist in mathematics; not just
problems that no one has answered yet.

An answer in mathematics is always either right or wrong.

1f there were no people in the world, mathematics would

still exist. .

1f you had a choice, which of the following would you prefer
when solving a problem:

to have one method which works in all cases.
to have more than one method which warks in all cases.

to have more than one method which works in some cases.

why?

O

ERIC

s Y

Is it possible to get a right answer to a problem in mathema-
tics and still not understand the problem? Explain. Is it more
true of some students than others? Which ones--what percent of
your students is this true of?

Is it possible to understand a problem and still not be able
to get the right answer? Explain.

Below are eight statements which describe mathematics. Rank
the statements which pest describe mathematics from 1 (best
describes math) to 8 (least describes math).

Rank
Mathematics is like a bag of tricks.
Mathematics is like building a model airplane.
Mathematics is like playing the lottery.
Mathematics is like doing chores.
Mathematics is like following a recipe.
Mathematics is like composing a song.
Mathematics 1s like flirting with a sweetlheart.

Mathematics is like telling the truth.

Check the following activities which you consider as part of
mathematics.

Doing fractions.

Constructing a jigsaw puzzle.

(\D—
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! . Changing decimals to percents. '
Thinking about infinity.
Making change for dollar bills.
Thinking through a verbal puzzle or riddle.
Finding areas.
Playing chess.
Balancing a checkbook.
Thinking about space.
Solving equations.
Computer programming.
Calculating statistics.

Handing in homework.

These data were collected in the spring of 1981 and the typed trans-
cripts are now being analyzed. We expect to integrate these analyses with
other data sources in the project. As mentioned previously in the text, we
will include these results in a monograph now being written by Drs. Ggod,

- .

Grouws, and Ebmeier.

Appropriateness of Student Achievement Measure

As a result of the teacher interviews it was possible to examine the

adequacy of the achievement test from the perspective of classroom teachers.

The reliability of the SRA (Level F, Form 1) mathematics test is excel-

lent; however, one can still raise questions about validity. We wondered to
what ccgree the test overlapped with the material teachers taught in class
and the types of problems presented in textbooks. We attempted to obtain
this information in two different ways.

First, we asked Dr. Jere Confrey to conduct a content analysis to com-

pare the SRA test with the Holt School Mathematics text (the book most used
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in the sample). Her interesting comparisons introduced a number of ques-
tions about the adequacy of the test in certain areas (especially general
computation). Dr. Confrey's complete report appears in Appendix 12..She
. raises some important concerns about the problem-solving test and the text
(the test is a narrOwe; definition of problem solving), but concludes that
there is a reasonable congruence between the general text and test (the
largest discrepancy occurs between the test and the chapter in the book
devoted to problem solving). Her comments raise a number of interesting
issues about matching text content and test problems.
Wwhen the fifteen teachers were interviewed a year'after the project

ended, they were given a copy of the SRA test and were asked to critique

we --, -~ each test™ item (Was it taught? Was the question asked appropriately?). All

teachers subseguently returned the test ratings by mail. Their responses
generally indicated sat1sfaction with most of the test items, with only
two teachers (one treatment, one control) having strong negative reactions

to the test.

Fy

Although problems exist with the match between test and instruction,
the test appeared at least minimally adequate for making comparisons. Also,
the test appeared to be equally appropriate for treatment and control teach-

ers (as indicated by teacher responses and by our examination of teacher

. e
lcgs). ~

-

Research in Progress

‘m

We are still analyzing some of the data collected in the project. As

noted previously, 1nterviews with project teachers focused upon their gener-

al reactions to teaching as well as their specific reactions to mathematics
L]

teaching. We plan to relate teachers' general beliefs about teaching and »

specitic beliefs about mathematics to their classroom behavior and to the

achievement gains of students. The second set of imterviews was collected

Q
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in'ggrch of 1981; the interpretation of these data is under way and
will be repérted in Good, Grouws énd Ebmeier (in progress).

In addition to teacher interview data, we also have fourth-,

sixth-, and eighth-grade teachers' responses to the same 73-item

&
*

Teaching Style Inventory (Appendix 11). This comparison across grade

levels should help us to determine whether teachers',general beliefs

3

about mathematics teaching practices are influenced by grade level and

Vs

by experience or1educationaf background.
Furthermgrg, we also hﬁve data'from'large samples of {ogfth—,
sixth-, and eighth-grade students on the same 61;item math;;;tics Apt;—
tude/Attitude Inventory (Appéndix 11). This comparis&n of students at
different grade levels should yield a meaningful profile of the extent
(and type) of change in students' beliefs about, and preferences for,
certain mathematical practices. Thegg data will also be presented in
Good, Grouws, and Ebmeier (in progress). .
Although not a formal part of this project, two dissertations were
completed that have some relevancy to the work reported here and these -
\\g\\ studies were supported with a small amount of project money. These stud-
ies were completed by the two observers in the project, Jphn Engelhardt
. and Ruthanne Harre. Brief accounts of their work can be found in Appen-
dices 13 and 14 and extended discussions'of their research are in their
dissertations ( , 19803 Harre, 1980),
Englehardt's research was conducted in sixth-grade classrooms us-

S

ing only the verbal pfoblem—solving treatment. His data suggest that

<

this treatment when used without the larger and more general Missouri

+

Mathematics Program {Joes not have powerful effects on students' verbal
problem-solving skills, v,

Harre's research was conducted in eighth-grade mathematics elass-
b
rooms and examined the time-on-task behavior of students in treatment
Q - {
- ( + e
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and contro! -lassrooms. Her data show that students in treatment classes
were coded tor more dpparent involvement than were students in control
aroups. These cdata suggest that part of the general effectiveness of the

M1ssouri Mathematics Program may be because it enhances student attention.

Discussion

Previous Research: Elemengary Schools

The research presented 1n this final report is based on two research
programs supported by previous grants from the National Institute of Educa-
tion. The earlier research influenced the present study in substantial
ways; 1t therefore seems appropriate to preface the discussion of the pre-
sent study with a brief explanation of the context of previous research.

Because of the failure of both educational research and general 1inter-
vention strategies (not based upon research) to geﬁerate me;nlngful under-
standings of classroom practice, we decided to observe teachers who were

making a difference in student achievement (students' mean residual achieve-

ment gain) in a particular context (fourth-grade mathematics). We felt that
meaningful variation in teaching behavior did occur and we wanted to test
th:s notion, as well as our general belief that individaal teachers make
a 4itference in student learning. Our original intention was not to build
a comprehensive mathematics program, but to test the hypothesis that teach-
ers atfect student learning.

.e chose a sténdardxzed achievement test as an operational defini-
t:0n of teacher effectiveness. Although this is not a complete definition

b

nf teacher erfectiveness (or even an adequate dafinition), we do feel

i that it 1s one aspect of tea:hing which is importart. Standardized achieve-

ment ‘scores can he a partial criterion 1f one understands their limitations

an< -ines not over-generalize findings based upon ghem.

Q . (ore l
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The initial study provided evidence that stable and relatively high
and low "effective'" teachers could be identified, although many teachers
fluctuated from year to year in their "effectiveness'" (as measured and esti-
mated by the mean residual gain of their students on a standardized achieve-
ment test). From behavioral observation of high and low teachers, it!@as
possiblé to identify patterns of teaching tgat differentiated these.two
groups of teachers. These findings were supported by research elsewhere in
field settings and by previous experimentai research in mathematics educa-
tion, as well as by observers' comments about instructional variables in
the ngturali?tic study. These findings were ultimately integrated into a
prograh for training and research purposes.
+ In our first experimental study, w4 found that fourth-grade teachers

l

were able to implement the program afte% minimal training (some trouble
k

was experienced in the development portion of the lesson) and that implemen-
1 ,

i

tation was associated with student achiévement gains. Because the differen-
\‘\

ces in test scores between treatment and control classrooms were large,
\

and because the actual treatment was only\two-and-a-half months in duration

(hence, relatively cost eftective), the results suggest that the program
\

is a réasonable method of mathematics instr&ction. Also, the results (both
\

on the standardized test and the test designgd to match the content teachers

'
H

actua‘ly presented) clearly show an important teacher effect in these inner-

A

city school classrooms, which suggests that sudcessful educational inter-
\

ventions are possible. However, it was found that the treatment program

was better for some combinations of students and\teachers than for others

\
(achievement of all combinations was higher in treatment conditions, but

this effect was large only for some combinations).’

In the second experimentfl study, we developed' a problem-solving stra-

tegy designed to improve students' ability to work verbal problems which
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appeared 1rn elemen?ﬁ;y textbooks. Although the project staff felt that
this detinition of problem solving was a very limited one, we did accept
the fact that this was the problem-solving curriculum for many students
and teachers. We thus built a program that was designed to affect this
type of mathematics performance.

In developing the program, we found virtually nothing in the
literature to describe what teachers' views are of probliem solving and
what they do when they teach such coatent. 1t is important that future
research naturalistically study teachers during problem-solving instruc-
tion, to determine whether some teachers are more adept at such instruc-
tion than others. Unfortunately, in this project weedid not have the time
or resources to do this important exploratory work. Instead, we built a
program based upon recommendations that were available in the literature
and we 1ntegrated this advice with our own thinking.

We tested this new training manual in combination with a manual
that had been developed in the previous experiment (in fourth-grade
classrooms) 1n sixth-grade classrooms in the same school district.

Pre- and post-tests indicated that the program had a significant effect
upon treatment Students' verbal problem-solving skills. However, the
program did not have a significant effect upon general mathematics
achievement; probably because the general manual was commonly available
in all schools (after the successful field experiment 1in grade four, al!l
fourth-grade teachers in the district were given inservice traiﬁing in
the program). In addition to this possibility of general 'contamination,"
comments made by some control teachers during debriefing procedures indi-
cated that they were familiar with parts of the general program that

are not routinely found in elementary school curricula (e.g., mental compu-
tationst.

.
L
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Finally, it should be noted that the success of the treatment in the
second field experiment was moderated by the form of general administrative
organization of mathematics teaching (math as special subject, semi-depart-
mentalized, or open plans). The results of the program are therefore some-
what dependent upon teacher type, student type, and administrative organiza-
tion, as well as on the treatment per se. v

The combined results of our work i1n elementary schools suggested that
meaningful improvement in students' mathematics achievement was possible
and that the programs which we had developed were reasonable intervention
strategies, at lea§t under certain conditions. With this experience, we

moved into secondary schools.

Treatment Effects: Secondary Level

The data collected in the project indicate that change in teacher
behavior and in student performance in secondary schools is possible. In
particular, the results demonstrate that participation i1n the treatment
program was associated with a significant positive effect upon students'
problem-solving skills, as measured by the SRA test. Although neither of
us thinks that the problems in this test are a completely adequate measure
of problem solving, they do represent some skills that appear to be impor-
tant. It 1s therefore edifying to see that treatment teachers had a positive
effect upon student performance on the problem-solving subtest.

Although we have raised some questions concerning the adequacy of the
content criterion test and the level of teacher implementation, the overall
evidence suggests that treatment teachers did implement more problem-solv-
ing strategies than did control teachers and that the test was a reason-
able measure of content being presented in élaserOms. We can thus confi-
de1tly say that the program had a positive effect on treatment teachers’
tmplementation and students' performance on the test.

=y
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The data also reflect a moderate, positive trend favoring treat-
ment students' post performance on the computational subtest of the
SRA 1nventory. However, because the difference is minor, it is prob-
ably appropriate to state that the training program had no notable im-
pact upon this type of student achievement. This appears to be the case
because both treatment and control teachers taught in similar ways during
the developmental portion of their lessons. The qualitative ratings which
observers made of all teachers are not high and indicate that much future
research needs to focus upon conceptualizing and implementing the develop-
ment stage of the’lesson. Although some teachers in treatment and control
classrooms were able to conduct development successfully, most dualitative
ratings of implementation were not uniformly high.

The teacher i1nterview data are still being analyzed, and from

these data we 'may be able to make statements about the relationship be-
tween teacher beliefs and teaching performance, and their effects upon
students. These results will also lead to a fuller understanding of the
perceptions that secondary teachers have about teaching mathematics and
the conditions under which they teach. In particular, interview data will
make us more sensitive to some of the difficulties involved in attempts ¢
to change teacher perceptions and ?ehavior'and will also make us more

\
aware of the difficult circumstances in which some teachers teach. The
principal 1nvestigators are presently working on a book with Howard
Ebmeirer (Cood, Grouws, and Ebmeier, in progress) and more extensive in-
formation about the teacher interview data (the general interviews con-
ducted by Dr. Dee Ann Spenéeriﬂall and the interviews which focused spe-
cifically upon mathematics teaching, c0nduc£ed by Drs. Tom Good and

lere Contrey: will be discussed in this publication.
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WOrking With Teachers

We began our program of research several years ago by observing what

" ‘elementary teachers (who were more and less successful 1n obtaining student

achievement) did 1n the classroom and by building a training program that
was sensitive to those differences (although it included a few other compo-~
nents as well). In the present research we attempted to adapt this program
for use in se:ondary schools by working with secondary teachers.

We found that the opportunity to work with teachers to modifonur pro-
gram was an interesting and valuable experience. In retrospect, we would
have done some things differently. In particular, we now feel that it would
have been more appropriate to have spent considerably more time on proce-
dural aspects of the st9dy than we did (e.g., what the ogservations were
for, how they would be used, ;hen results would be provided to teachers,
etc.). More time spent on grocedural and social interactions before initia~
ting a focused, decision-making discussion with teachers would'have been
advantageous. Some initial formal contact with teachers should take place
before any substantive discussion, and such meetings should pr;bably give
teachers more information about the research and lessen some of their per-
sonal concerns about observation and involvement. Such procedural orienta-
tion should take place before teachers are asked to read the manual; later,
when they have read the manual, they might critique it more fully on ;Pb—

w
stantive grounds.

Another procedure which we woul modify involves the initial contact
with teachers. Because of the geographical distance involved in this study,
this initial contact was made by school adminigtrators. We made some assump-
tions about the amount of procedural information teachers possessed; how-
ever, we found that some teachers did not receive all the information that
we thought had been éommunicated. Also, when working with volunteer teach-
ers, it would be very helpful for investigators to contact teachers and

=y
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Y

to allow teachers to agree (or disagree) about participation and to nego-

.

tiate general collaborative arrangements. Some teachers appeared to have
volunteered, but without an affective commitment to participation. Investi-
gators could meet with a large group of potential teachers, engage 1in
social and procedural interactions, and only then allow teachers to make
a decision about their participation. 7

In retrospect, the present treatment/discussion meeting may have been

too demanding. That is, the teachers were requested to comment upon all

.

aspects of the program at a single meeting. 1f we were repeating the study,

we wou:ld i1nstead hold two or three different meetings. At the first meeting

only ?evelopment and work on modifications of that aspect of the program “
would be discussed. In the second meeting seatwork, review, and homework

program components would be considered. Such arrangements might lead to

- a more focused and more thorough evaluation of the program. 1f problems
e .‘ ’ M .
developed, it might be useful to have yet a third, follow-up,meeting to
-
resolve some 1ssues. For example, in the present study, teachers in general
had strong teelings that the testing procedures should be systematized,
but they had w:idely varying ideas about how to do this. In retrospect, it
seems appropriate to form teacher committees which attempt to develop tenta-
tive snlutions. Such committees could bring their work back to the whole
G
egroup tor c¢iscussion, review, and modification.
Many otner changes are also possible in the partnership arrangements;
-+

however, the wisdom and desirability ot additional strategies depend upon

the particular problem being investigated and the types of generalizations

which teachers and researchers are trying to make., 1f investigators are
trying to ket maximum teacher involvement, it probably is important to bring
11 videotapes of teaching (particularly tapes which focus on the develop-

ment portion o!f the Jesson) and to allow teachers to jointly critique and

. | ‘ T,
Q .’
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review program components. Teachers could also observe and be observed by
fellow teachers in the partnership group so that they could develop fuller
understandings nf the program and improved strategies for implementing it.

As the data indicate, teacher reactions are likely to var; from site
to site (for a variety of reasons), and one critical factor that would have
) .
to be considered in any partnership work is how to balance the aényrdeménds
teachers already face with new demands imposed by proj?ct participation.
Some teachers would dppreciate increased opportunities to interact with
other teachers and to discuss the program; however, other teachers may

react negatively to extended or involved arrangements. Indeed, it is impor-

tant for these procedural issues to be resolved by researchers and teachers

‘jointly at their initial meeting so that a common set of expectations about

time required for participation (as well as the form >f such participation)
‘ .

L1

could be developed.

Because of the context in which we worked (especially time con-
straints) and the limited a%ount of time wWe spent- meeting with teachers,
we are reasonbly pleased with the level of teacher involvement obtained
and the ideas which were incorporated into the program. Several program
modifications were made, and we think that these changes were appropriate
and important for adapting the program to secondary schools. These ideas
were essentially teacher-initiated, and we are grateful to the partici-
pating teachers for their input and assistance. Teachers' brief involvement
in training did appear to alter certain aspects of some teachers' behavior,
and increased their involvement in the projggt. However, project involve-
ment did not have a positive effect on other teachers. These individual
variations among teachers are similar to results reported by Ebmeier (1978)
in the elementary school project. Some teachers in that study implemented

the program more fully than others. In particular, Ebmeier found that
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program implementation was higher among teachers who felt that they were
already teaching in ways recommended by the program, and by teachers who*
were searching for new alternatives. The brief partnership and the general
training procedures which we utilized in this study would appear satisfac-

tory for obtaining program implementation from such teachers. However, for

_teachers who are not interested in seeking alternative solutions and who

feel that the program is contrary to their teaching styles, more elaborate

procedures and more time will probably be necessary.

Future Research

Deve lopment lesson. In our work in elementary schools we found that

many teachers do not regularly use an extended development component in
their mathematics lessons. The treatment appeared to be helpful in elemen-
tary schools because 1t increased the amount of time elementary school
teachers were utilizing for development, and it thus helped them to become

more active in their teaching of mathematics. However, we found that most

secondary teachers regularly include’a development portion in their lessons

and_that time, per se, is not as important as is the quality of develop-

«
ment. 1f improvements are to be made in teachers' instructiﬁn during devel-
opment, -1t Seems 1mportant to generate more adequate procedures for convey-
1nz to teachers criterta which can be ysed to estimate the quality of the
devel opment phase of their lessons. As a beginning step, we are making some
films so that teaching and training in development can be more ac.urate and

more specitic in the “uture.

More content-tocused development needs to be emphasized in future re-

search etforts. Although the program provides general strategles for teach-
\ng¢ mathematics, particular content needs to be studied more thoroughly.
Butter ~onceptnalisation of the instructional demands of different tvpes

of mathematical content is needed and information about how the development
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portion ol the lesson can be adjusted in ways that are consistent with
changes 1n content. Although the purpose of the program is not to develop
generic lesson plans, it 1s designed to encourage careful thinking and anal-
ysis by individual teachers. In its present form, the program does not do
enough to promote critical thought about different types of mathematics
content or about which stfategies are more or iess appropriate for teaching ’
different types of content. Time allocations suggested 1; the program

should probably vary with different types of mathematics content, as well

as according to the lesson stage. The same sensitivity to variation should
be built into the obsérvational coding system and checklists which are used
tor classroom observation. Both the program's instructional strategies and
observational procedures need to be more closely related to content issues

in the teaching of mathematics.

Teacher variation. We began the program of research about a decade

ago in order to answer the question, Do individual teachers make a dit-
ference in students' learning during mathematics instruction? 1t was not
our intention to build a perfect mathematics program, but rather, to
determine whether teachers had an effect on students' achievement and/or
attitudes. Using strategies derived from naturalistic observation of suc-
cesstul elementary teachers, we wanted to see i1f other teachgrs could use
these behaviors in their own teaching and to estimate what impact, 1f any,
these behaviors had on student achievement. Tn our subsequent work we have
hecome more interested 1n improving students’' mathematics performance and
. ] .
;n helping teachers to develop broader strategies for teaching mathematics.
we have emphasized strict time allotments for each lesson component 1n

order to have comparable procedures for evaluating the impact of the pro-

sran on students. Although the general time ailocations are practical (tor

example, the relative amounts of development and seatwork), we feel that
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the distribution of time and emphasis on particular lessons may vary great-

‘ly. That is, the tramework is an average or generalized approach to teach-

ing mathematics. It is now time to explore these instructional variations

more fully, particularly in terms of the different types of mathematics

content being presented.

’
a

The collective rasults of studies in our research progrdm as
well as those obtained elsewhere (Stallings, 1980; Anderson, Evertson

and Brophy, 1979; Bvertson, Anderson, Anderson, and Brophy, 1980; Pro-

-

gram on Teacher Effectiveness, 1978) provide evidence tgat general training

LS <

Y
programs cah have xmpaej upon mean _<classroom performance. However, there

are sutficient data to suggest that general treatment progrtams are apt to
have different levels of impact on different types of teachers and students
{Janick: and Peterson, 1981; Ebmeier and Good, 1979). Such results call St

both a need to understand why programs affect Yifferent combinations of
- . ¢

teachers and students in different ways and to develop Bf%cedures for devel-
oping more differentiated instructional ;rograms.

We are pleased that our training program has had some success.r
However, 1t 1s important to reiterate that different teachers, various
organizational structures, and diverse types of students Have interacted
In various ways with the program to affect the pattern of results. Much
more information is needed about how these context conditions influence
the program and the ways in which the general strategies and structures
can be calibrated to fit into particuiar contexts.

Theory. Past research has shown ghat teachers vary in their behav-
1or and in their effects on students. It is now time to s;ntncsize the
findings from our research program and research elsewhere, and to identify

models tor studving particular contexts. We must also learn how’to adapt

mathemat ics lessons to i1ndividual students and to particular types of

X
’ |)
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content. However, as noted 1n Appendix 2, such a synthesis of empirical
studies wi1ll be very complex. To guide the synthesis of present results,
to direct future research, and to gain insights 1nto mathematics teaching,

v
we will need to develop new theoretical constructs.
Since the Missouri Mathematics Program focused on whole-class 1nstruc-

tien, 1t is difficult to speculate about its effeets on particular learners

or tor particular content. Nevertheless, it might be instructive to present

some hypothetical comments about why the Missouri Program has appeared to
L]
i
work at a general level. These ideas have not yet been tested, but hopefully

K

will be topics of future research. The following comments are taken from
Good (in progress).

...We have evidence that the Missouri Mathematics program in
general had positive impact upon the mean performance of stu-
dents in experimental classrooms, but we have no data to explain
why the program worked. I suspect that the program had an impact
because many elementary school teachers simply do not emphasize
the megning of the mathematical concepts they present to stu-
dents.\@nd they do not actively teach these concepts. Too much
mathematics work in elementary schools involves some brief teach-
er presentation and a long period of seatwork. Such brief expla-
nations for seatwork do not allow for meaningful and successful
practice of concepts that have been taught, and the conditions
necessary for students to discover or use principles on their
own are allso lacking.

It seems plausible that the emphasis in our program upon the de-
velopment stage of the lesson leads teachers to think more deep-
ly about the concepts that they are presenting and to search
more actively for better ways of presenting those concepts to
students. Furthermore, given the way 1in which the development
stage of the lesson is conducted, the program of instruction
should allow teachers to see students' errors before they have a
chance to practice those mistakes for a long period of time.
This feature of the prcgram seems to be especially desirable be-
cause some research has suggested that it is very difficult for
students to tell teachers that they do not understand instruc-
tion. The clear development lesson would help students to under-
stand more fully the concepts that they must master and how
those concepts are related to other concepts that they have
learned. The development phase of the lesson thus helps both
teachers and students to develop better rationale for learninyz7
activities and to develop a sense ot continuity.

"There is some recent research evidence to illustrate that students
‘are more attentive in treatment than control c}as&es (Harre, 1980).
!
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The controlled practice portion of the lesson aids both teachers
and students i1n understanding whether the basic concepts and
mechanics are being understood. Such information especially al-
lows teachers to correct and to re-teach aspects of the lesson

so that students develop appropriate conceptual understandings
and skills prior to sustained practice. Also, it ig hypothesized
that students would be much more active thinkers during the.de-
velopment and controlled practice portions of the lesson. This ~*
is because students know that seatwork and their homework are in-
timately related to these activities. Hence, successful under-"~
standing during controlled practice leads to successful seatwork
and successful homework. Checking of seatwork allows teathers
one final opportunity to correct misunderstandings prior to the '
assignment of homework. Following successful practice, briéf
homework assignments should offer students positive learning ex-
periences that both provide for better integration of ‘material
and also the development of more appropriate student attitudes
about mathematics and their ability to 1earn it. .In particular,
students will probably conclude that 1ncreased pemsonal effort
during mathematics instruction leads to positive learning experi-
ences. Students would thus be presenting more positive feedback
to teachers about mathematics instruction (e.g., handing in com-
pleted homework and exhibiting positive verbal and non- verbal
behaviors during mathematics instruction, which in turn {ncrease
teachers' expectations that they can present mathematics effec-
tively, leading to renewed efforts on their part to carefully
structure the mathematics lesson).

B

The preceding statements are only a few of the beliefs and hypo-
theses that we hold about why the mathematics program was work-
1ng. It is important to note that these hypotheses need to be
tested if we are to develop more adequate understanding of the
antecedent conditions necessary for successful md%hematxcs learn—
ing. For example, research is needed to determine if in fact ex-
perimental teachers identify more student errors and can more
readily understand those mistakes during.the development stage
than do control teachers who use different\teiching techniques.
It would be equally important to determine whether students in
experimental classrooms are more active thinkers durxng the de-
velopment portion of the lesson than are studengs in control
classrooms (perhaps by asking students to .. problems immediate-
ly after the development portion of the lesson). Simidarly, more
research is needed concerning the conditions under which student
errors are developmentally helpful and lead to increased student
effort to integrate material, rather than debilitating and con
vincing students that they do not understand mathematics. When
teaching effectiveness studies begin to examine their embedded
assumptions by stating and testing the specific ways in which
student learning is influenced, the conditions undér which teach-
ing and learning strategies are useful will become clearer than
they are at present.

Clearly, these comments are meant to explain why the mathematics pro-

‘gram was working in elementary schools. We need to consider the contextual

Q‘
i
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ditterences between teaching in elEmentary schools and teaching 1n second-
‘

»

ary schools, to 1nclude such contextual differentiations in our theoretical
thinking, and to begin to test these theoretical notions. Investigators

must consider the perspectives of teachers, students, and researchers as
) 4

Y

they formulate theorlﬁs and cesign studies. Historically, research on teach-

2 -

ing-fas tended to emphasize one set of variables at the expense of others.

H

[N - e m e, ,
For example, sometimes dethiled elinical interviews are condlcted with stu-

.

dents. but classroom observatidn®™ of those students are not made, and teach-

er oplnions about what -was taking place during instruction are not meas-
! s b v ‘ )
ured. If we are to increase understandings of classroop learning, it will

be necessary to incorporate the more immediate reSpgéses of teachers and
- By

e :
students into the design of classroom reséarch--one beginning effort is pre-

sentlv under way (Confrey and Good, 1n progress).

‘

Integrating research paradigms. Although our research began with an

.

attempt to 1dentify what "effective' teachers did in the classroom. we do
E

not believe that this is necessarily the best wa: to understand teaching.’
We telt at the time that little was known about what takes place during in-
structior :in elementary school mathematics and we wanted to unﬁerstand th;
phenomenon more fully: ~

We used a quantitative procedure for this purpose, and we think that

;nmh large-scale research may be useful for identitying 1nteresting sources

of naturalistic variance (e.g., teacher behavior, student behavror, student
outcomes, etc.) which may be worth investigation. For example: mathemat ics

educators are v 1nterested in.problem-solving behavior and. "solutions"

1or improving instruction are frequently offered, yet we have no 1nforma-

tion about what teachers do when they are teaching problem solving.

We know from our own data that some teachers who growWp students for

nstruction in mathematics have'very positive effects on %Ludents. as

*
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measured by standardized achievement tests. Because our research design
focused upon the "extreme performers' in our sample (most of whom happened
to be whole-class or large-group teachers), we cannot describe how more and
less "effective'" small-group teachers varied in their behavior. There are
probably many other important questions that can be addressed effectively
by quantitative/naturalistic procedures. However, experiences and outcomes
that many would like to see occurring 1in schools,/put which do not present-
ly ex1st 1n natural practice, would require changing behavior, not merely
studying 1t naturalistically (Good, 1980).

Nuantitative strategies are useful for identifying potentially inter-
estlng ciassroom practices (although in some cases the "surface" exposed by
such strategies mav be misleading), and for describing such practices 1n
rough outlines. However, quantitative strategies seem to be a poor metho-
dologv for explaining classroom patterns. Researchers interested i1n theory
and 1n the design of 1instruction to fit a particular context will have to
explain dynam:ic patterns of pupil and teacher responses and their mutual
adaptation. Qualitative strategies are better for addressing such 1ssues as
social languapge 1n learning, the subjective interpretations of teachers and

’
students, neuotiated meaning, and reciprocal eftects of classroom partici-
pants (see tor example, Florio, 1979; Erickson, {977).

Qualitative strategies offer no guarantee Of 1ncreased unaerstanding
nf classrooms. All too often in qualitative research investigators study
only a fer aspects ot the environment in great detail while other vari:ables
;ﬂtent:ali_ atfecting classrooms are ignored. If new theories and more dif-
rerentiated 1nstructional programs are to emerge, more comprehensive and
integrative stratezies v 'l have te bhe utilized. In new research efforts,

quantitative strategles may be used/to associate problems with an appro-

nriite sarnle, PFor example, an investigator interested in the polarization
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ot hivh- and low-achieving students in American classrooms might want to
use quantitative sWwategies to determine whether there Qre classrooms where
low-achieving ;tudents do not fall further behind high-éch1ev1ng students
as the yedar progresses. 1f such classrooms exist, they would provide an
interesting contrast te classrooms i1n which increased éolarlzatioﬁ does
occur. Atter éotentlal samples are 1dentified (and quantitative strategles
would otten be useful for this purpose), then quantitative and qualitative
methodologies could be used in combination to explore the problem. We are
clearly advocating that researchers match their research strategy to' the
probiem being studied. We are also Suggesting that research become iore
Integrative. It seems unfortunate that research focuses upon social learn-
ing or academic learning; or upon students or teachers; or upon management
or 1nstruction.

* Al potentially useful approach at this time would be a more comprehen-
sive §tudy ot the major aspects of classrooms simultaneously (teacher pef-
ceptwgn and behavior; student perception and behavior; curriculum content;
social learning). As the scope and breadth of studies 1ncrease, 1t may also
be ?dvantageOUS to increase the range of competencies that individuals

i

hring to the research task. Individual experts can work on various aspects

"ot a large study. Obviously, there are limits to the number ot variables

Jhizh can be included 1n a single study and only certain aspects ol class-.
rooms can be examined, even with large amounts ot time and money. There
sre also problems 1n securing and maintalning working reiationships in
cross—d1scipline research teams. However, despite these problems, 1t seems
portant for researchers to study more classroom variables than thev have
in the past., One means by which such expansion of research might take place
15 a cross—discipline research team whose 1ndividual members share a commit-
yent to a common research proble.n, even though they hdve different methodo-

[ SO,
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bma-1cal and substantive ski1lls and 1nsights,
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Table 1
Summary of Key Instructional 8ehaviors™*

Daily Review (First 8 minutes except Mondays)

a) review the concepts and skills associated with the homewark

b) collect and deal with homework assignments

¢) ask several mental computation exercises

Development (About 20 minutes)
a) briefly focus on prerequisite skills and concepts

b) focus on meaning and promoting student understanding by usina lively
explanations, c¢er2nstrations, process explanations, 1liustrations, Gb..

c) assess student ccrprehension
1) using process/product questions (active interaction)

2) using controlled practice

o d) repeat ar< elaborate on the meaning portion as necessary

Seatworr (About 15 minutes)
a) provide uninterrupted successful practice

b) momentum - keep the ball rolling - get everyone involved, then sustain
involvement

c) alerting - let students know their work will be checked at end of period
d) accountability - check the students' work

Assignment

a) assign on a regular basis at the end of each math class except Fridays
b) should involve about 15 minutes of work to be done at home
¢) should include one or two review problems

Special Reviewvs

a) Weekly Review/laintenance
1) conduct during the first 20 minutes each Monday
2) focus on skills and concepts covered during the previous week
Monthly Review/Maintenance
1) conduct every fourth Monday
2) focus on skills and concepts covered since the last monthly review.

*Teachers were also requested to s1ightly rick up their pace through the textbcok
material.
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Table 2 79
Mean Percent of Occurrence of Selected Implementation Variables
for Treatment and Control Group Teachers and the Correlation of
These Variables with Te>~hers' Resicdualized Gain Scores on the
SRA Mathem= Test, Field Experiment I

Treatment Control  p-Value- Correlation p-Value

X X
1. Did the teacher conduct review? 91% 62% .0097 37 .04
». Did develogment take place within 51% 37% .16 .10 .57
review?
3. Did the teacher check homework? . 79% 20%  .0001 © .54
4. Did the toacher work on mental 69% 6% .001 .48 oL
computaticn? .
5. Did the “czcher su—marize previous 28% 25% .69 .20 b
day's materials?
6. There was a slow transition from 7% 4% .52 -.0p .ol
review. :
7. Did the teacher spend at least 5 45% 51% .52 -.08 .65
- minutes on development? .
8. Were the stufents +t=21d accountable 33% 20% .20 .12 .50
for controiled practice dur§ng the
development phase?
9. Did the teacher use demonstrations 45% 46% .87 .15 .81
during presentation?
10. Did the teacher conduct seatwork? -~ 80% 56% .004 27 .13
11. Did the teacher actively endage 71% 43% .0031 .32 .07
students in seatwork (first 1l :
minutes)? t
12. VYas the teacher available to pro- 68% 47% .02 .28 .11
vide immadiate help to students .
Curing seatwork (next 5 minutes)?
13. Mere students' held accountable for 59% 31% .01 .35 .05
seatwork at the end of seatwork
phase?
14. Did seatwork directions take 18% 23% .43 -.02 .92
longer than one minute?
15. Did the teacher make homework 66% 134 .001 .49 N

assignments?




Table 3

T ‘ Pre Project and Post Project Means and Standard Deviations for Experimental and Control Classes
on the SRA Mathematics Achic'ement Test, Field Experigent I

I. All Treatment and All Control Teachers

Pre Project Data Post Project Data Pre-Post Gain
Raw Grade Raw Grade Raw Grade
Score  Equivalent Percentile Score  Equivalent Percentile Score Equivalent Percenti
Experimental . :
deans 11.94 3.34 26.57 19.95 4.55 57.58 8.01 1.21 31.01
standard Ceviations 3.18 .51 13.30 4.66 .67 18.07
Control
Means 12,84 3.48 29.80 17.74 4.22 48.81 4.90 J4 19.01
standard Deviations 3.12 .48 12.43 4.76 .68 17.45
I1. Control Whole Class Teachers and Control Group Teachers
Pre Project Data Post Project Data Pre-Post Gain
Raw Grade Raw Grade Raw Grade

score  Equivalent Percentile Score  Equivalent Percentile Score Equivalent Percenti
Whole Class Control i

Means 11.70 3.30 25.30 16.20 3.98 43.00 4.50 .68 17,70
standard Deviations  2.58 .40 10.15 4,96 .68 18.09
Group. Control
_ Means 14.78 3.77 37.50 20,38 4,64 58.77 5.60 .87 21,27
U,_‘Standatrd Deviations 3.14 .48 12.68 3.12 .47 | 11.56 YU

(& '}

iote: SRA = Science Research Associates
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Control
Sem1
Open

Special

Treatment

Semi

Open

Special

Table 4

Means and Standard Deviations on Pre and Post SRA
and Post Problem Solving Test by Instructional
Group and by Classroom Organization, Field Experiment II

Pre-Post Post
Change on Problem
SRA _
X SD




Table 5

sis of Variance Results on Adjusted Mean* Problem Solving Test Scores
(Using Pre SRA Scores as a Covariate) Between Treatment and
Control Classrooms With Open Classes Dropped, Field Experiment 11

Analy

Probability

Source

Treatment Conditicn .015

\«
)

* Note the adjusted mean for the control group was -.45 and for the treatment

group .45.

9




Table 6
7Teacher Sample: Junior High Mathematics Study

A\

Partnership Teachers’

Teachers

#
# Regular eighth-grade math
# Eighth-grade algebra

#

b b B o

Ninth-grade algebra

Treatment Group

Teachers

#
# Regular eighth-grade math
# Eighth-grade algebra

#

b b

Ninth-grade algebra

Control Group - Observation

# Teachers

# Regular eighth-grade math
# Eighth-grade algebra
#

- o Jo b

Ninth-grade algebra

Control Group - No Observation

# Teachers

# Reqular eighth-grade math
# Eighth-grade algebra

#

e fe fe |

Ninth-grade algebra

Combined Partner and Treatment

[y
—

Teachers

o - |5

p
# Regular eighth-grade math
# Eighth-grade algebra

#

Ninth-grade algebra

Combined Control - Observation and No Observation

oo

feachers

TN
s

Reqular eighth-grade math 4
Eighth-grade algebra
Ninth-grade algebra

= = & T
+
- |

!
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Table 7 ‘ /

“earlels ‘-r are Lartnersnip teachers; 7-11 are treatment teachers; 12-1b are recular <e-trol teachers; 17-19 are control
f

6 seacters ~uo i1d not attend the orientation meet:nz. o
S e " =
o ¢

.FRIC :

A FuiText provided by Eric ¢

e e

Selected Implementation Scores by Junior High Teachers“ . *\-*7L
Teacher Treatment Average Number Average Number of Average Number Average Number of " Development Averagé
Nurber or of Minutes on Minutes on Verbal of Minutes or Minutes on Practice Overall Quality Implementat:va
lontrol Mental Comp. Problem Solving Development Seatwork Score

1 T 2.00 8.8h 3.43 5.0 2.50 2.57\
2 T 7.1% 8.53 N 8.20 9.2 3.92 3.20
3 1 0.00 .47 6.07 18.2¢ - 2.25 1.20
- 1 3.73 ' 6,57 7.80 8.2¢ 3.82 3.47
i T L.9- 2.75 13.25 4.69 3.14 2.38
- T 0. 00 2.79 4.43 12.86 - 2.75 2.21
- T 1.13 4.53 14.53 16.2C 3.23 2.33

< T 1.5 1.75 18.19 11.0¢ 3.85 2.44 '
; 1  o.ou 2,47 6.40 13.93 3.63 3.0
[ U.00 N 11.80 11.33 2.13 1.89

' T 2.0t 3.00 11.21 12,1+ 3.17 1.93
L " 0.57 3.21 14.00 1.3 3,54 1.93
2 .00 4,57 9.71 16.1- 4.57 - 1.86
- C 0.00 0.0 5.29 22.5¢C i v 2.44 1.21
- c R .40 13.80 1.0 ©2.50 1.80
LT C .00 .00 17.00 . LI.O; 2.57 2.33
- ‘. D0 0,00 6.75 6.8l : 2.15 1.06
. L - (1,00 1.8¢ 1.71 N 3.33 ) 1.43
K DLen 0.77 15.46 18.°~ 3.73 2.77

(2
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Table 8 ' .

The Correlation and p-values of Average Implementation,
Time on Mental Computation, ‘and Time on Verbal Problem Solving
with Residual Gains 1n Computation, Problem Solving, and Attitudes Toward Mathematics
L - .

Average [nstru:Llonal l Average Instructional
Average Minutes Spent on Mental Minutes Spent on Verbal

Implementation ’  Computations : Problem Solving
Computat:oral Residual (N - 1Y) .16 (%S) 134 (NS) .45 (.05) /
Problem--2lving Residual (N 19) .26 (NS) ) <409 (,05) : .51 (.02)
Atti1tude Residual (N 16) ‘ 96 (.02) .34 (NS) 43 (.09)
Average Irplementation - - - ’ .63 (.003) .58 (.008)
Time oni“ental Computation .63 (.00%) - - - .63 (.003)
Trme on Froblem Solving ’ .28 (.008) o ;65>(.OO3; - - -
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Treatment.

Control

Table 9
Pre, Raw, and Adjusted Means for Junior High Treatment and Control Classes

On Pre-Math Test and on Post-SRA Subtest Scores

Post x
N

Adjusted Post X Adjusted x
B _Pre-achievement Computation __ Computation Problem Solving Problem Solving
21 47.65 29.75 29.84 21.90 21.98
18 48.37 28.97 28.86 20.99

20.83
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! I. Introduction

We believe it is possible to improve student performance in
mathematics in important ways. We look forward tp your help and co-
operation in implementing the program that we have discussed at the
workshop and which is outlined again in the material that follows.
Through your efforts we believe a significant difference in student
performance will be made.

We do not believe that any single teacher behavior will make a '
critical difference in student leaming, but we do feel that several
behaviors in combination can make a major impact. In the material that
follows, we present a system of instruction that, 1f followed daily,
will enhance student learning.

In general, we feel that the plan should be followed each day.
However, we also realize that special circumstances will force you to
modi fy the plan on occasion. Still, it is important that you follow
the daily p]an'as frequently 55 you can.,

For purposes of clarity, we will discuss each part of the
teaching program separately. However, once again we want to emphasize
that the program works when all parts are present. To maximize
your opportunity for obtaining a clear picture of the instructional
program, the program is summarized in Table 1. The rationale for
each part and how the pieces fit together wifl be discussed at a

later point in the handbook.

Q IL': ‘
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: Table 1
Surmary of Key Instructional Behav1ors

Daily Review (First 8 minutes %écept Mondays)
a) review the concepts and skills associated with the homework
j . b) collect and deal with homewcrk aséignments
| c) ask several mental computatibn exercises

Development /About 20 minutes)
a) briefly fodus on prerequisite skills and concepts

2

b) focus on meaning and cromoting student understanding by
using lively exnlanations, d2ronstrations, process
explanations, illustrations, etc.

c) assess student comprenension
1) using process/proauct questions (active interaction)
2) using‘Eontrollgﬁ practice

d) repeat a;d elaborate on the meaning portion as necessary

g Seatwork #About 15 minutes)
Qa) provide uninterrupted successful practice

Ay /\
b) momentum - keep the ball rolling - get everyone involved,
then sustain #volvement

c) alerting - let students know their work will be checked at
end of period

d) accountability - check the students' work

Homework Assignment

a) assidn on a regular basis at the end of each math class
except Fridays

b) should involve about 15 minutes of work to be done at home
t) shouldsinclide one or two review problems

Special Reviews

. a) Weekly Review/Maintenance
1) conduct during the fist 20 minutes each Monday

2) focus on skills and concepts covered during the previous
week

b) Monthly Review/Meintenance
1) conduct every fourth Mon day

2) focus on skills and corcebts covered since the last
monthly review

& - ~
Definitions of all terms and detailed descriptions of teaching
requests will fol low.
1y
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II. Development

Veriable Descfiption

The developmental portion of the mathematies periog is that part
of the lesson dévoted to establishing comprehension of skills and cancepts.
It should be-vieyed 3s @ continuum whéch runs fro& developing understanding
to allowing for meanfngful practfce in a controlled setting. During alf
stages of the developmental portion of the lesson, both ends of the con-
tinuum may Se present to some degree. However, in general, the comprehen-
sion emphasiﬁ with very little practice will come at the initiai part of -~
the lesson, then toward the middle of the lesson, practice with procéss
feedback from the teacher wil1’become quite prominent, and finally in Fhe
latter portion of the lesson there will be controlled practice with meaning-
ful explanations given as necessary.

The role of the teacher in the first part of the lesson, the
comprehension phase, is to use instructional strategies that help students
understand clearly the material being studied that day: In this portion
of the lesson émphasis i¥ placed upon comprehension rather than rote memori-
zation. Activities which often focus or coﬁprehension include teacher explana-
tions and demonstrations, and they may include use of manipulatiée materials
to demonstrate processes and ideas, use of concrete examples in order to
abstract common features, making comparisons and searching for patterns,
and class discussions. /

During the middle portion of tne lesson, the number of questions
posed to students may incréase as the teacher begins to assess comprehension

and provides them an opportunity to model processes already demonstrated

1‘,..
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and to verbalize the understanding they have developed. During this phase

- 'pf the lesson, the teacher may decide that further explanations and gemon-
~

§tr$tions are necessary or decide that controlled practice is appropriate
since students séém’to understand what they are doing. .

In the controlled practice phase of the.lesson the emphasis is on
increasing protjciency;qthat is, increasing speed and accuracy. However,

meaningful feedback is still given as necessary or requested.

_ Problem

Many problems arise in math classes 1n which t2achers give too

little attention to development. Students exposed to such teach{ng fre-

quently attempt to memorize rules for doing things and concentrate on

mechanical skills. These rules have no meaning for the student (because
develonmental work was not done) and, thus, they are easily forgotten
especially when new sets of rules are "Yearned." When students do not
understand what they are doing, each new problem causes them great dif-
ficulty. Often the comment, "We haven't done any of these before" is
heard. When students learn without understanding, tHe ability to transfer
skills to new situations is greatly reduced. Other negative results such
as the inability to detect absurd answers and 1oss.of self-confidence alsga
occur. Thus, there are many compelling reasons to include a large measure

of developmental work in mathematics lessons.

Teaching Practig%f

. Initia]lyl the teacher should focus briefly upon prerequisite
skille that students‘may need for the lesson. Then the major aspect of
the meaning portion of the development lesson occurs: active demonstra-

tion of the concept, idea and/or skill that is being focused upon in the

11;"1
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lesson, etc. Teachers need to demonstrate actively the process, so

that students can comprehend the learning goal, You need to be cautious
ab&ut moving too auickly into the assignment of problems and practice
without providing students wit! an adequate conceptual orientation.

After the active demonstration and explanation by the teacher
(and we recommend that 10 minutes minimum be spent on this), the

teacher should begin to assess student comorehensi-n, . There are two

primary ways to do this. First, teachers may ask oral auestions. In
general, we recommend that teachers generally ask brief product
oriented questions. Product gquestions are questions that assess
whether or nct the student can produce the correct answer (see
appendix A for a compiete description). Teachers can maintain an
emphasis upon meaning by frequently providing process explanations
themselves after students respond ("Yes, Tina, that's right because

The second way that teachers can assess student comprehension
is by having students work practice problems. However, it is important

to recognize that the le of a practice problem in this stage of the

lesson is not to build up student speed and accuracy per se, but rather,
the goal is to allow teachers to assess student comprehension. Her:e,
the assignment of problems in this stage should be limited to a sir:ie,
brief problem followed by teacher assessment and explanation and then
the provision of another brief problem assignment. In general, this
stage of the lesson can be completed in 3-5 minutes.

If your questions or Sssigned problems refigct a moderate
degree of student difficulty, then you should repeat the meaning

portion of the lesson. If possible, use different examples; however,
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if this is not possible, verbatim repetition of the initial portion
of the lesson is better than to proceed to controlled practice and
seatwork when students are confused. Such a situation guarantees that
students will practice errors.

If assessment of student comprehension'is largely satisfactory,
then teachers should proceed to the controlled practice portion of the
development lesson. MNow, the teacher provides opportunity for students
to develop increased speed, accuracy, and proficiency 1n completing
problems of a specific type. However, the practice is still heavily
controlled (unlike seatwork practice which w111 be discussed 1n tne
following section).

During controlled practice, teachers ~hould assign only one

or two problems at a time. Students should not be asked to work loncer

than a minute without feedback about the correctness of their responses.

The reason for this is that during the controlled part of the lesson
the teacher is still trying to identify and correct any student mis-
understanding. Too often many students are left to watch while a few
students demonstrate a problem on the board. A great deal of practice
time is lost this way and often the involvement of some students in the
lesson (momentum) is lost as they become engaged in side conversation§
and distractions.

During controlled practice exercises, teache} accountability

°
and alerting should be immediate and continuous. By alerting, we mean

teacher behaviors that remind students that they should be doing work
and that it will be checked. For example, if the teacher sends 3-4
" students to the board to demonstrate the problem that students have

just worked at their desks, the teacher might say, "Now the rest of
[

ta
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you do these two new problems at your desk and ['11 check them in a
minute." Such teacher behavior maintains student momentum. Instead
of watching classmates write on the board, they have their own work
to do and they are alerted to the fact that they will be held respon-
¢+ sible for the work. -

By accountability (more on this when we describe the seatwork

portion of the lesson) we mean the actual checking of student responses.
For example, while students out their work on tne board, the teacher
could look at the work of students wno remain at their desks and check
the problems that they were to have comnieted. Furthermore, the teacher
can call on students to provide answers to oractice problems, etc.
Through such procedures, the teacher 1s able tc assess when students

are prepared to move to the seatwork portion of the lesson wnere they

have a longer block of time for uninterrupted practice. A final impor-

tant characteristic of the controlled seatwork portion of the lesson
is that the practice is done in the context of meaning (e.g., the teacher
is frequently providing process explanations "Yes, that's right because
. . ."). Although the teacher is beginning to work for speed and accuracy,
some attention is still being paid to students' understanding of the con-
cepts, ideas, and skills that are being developed.

In summary, the development part of the lesson calls for the
following teacher behavior:

(1) Review briefly and/or identify prerequisite skills.

(2) Focus upon the development of meaning and comprehension

using active demonstration and teacher explanation.

(3) Assess student comprehension (ask questions/work on

supervised practice).




(4) Repeat meaning portion of the lesson as necessary

(using different examples and explanations if possible).

(5) Provide practice opportunities for students.

(a)

(b)

(c)

Practice should be short (one or two problems at
a time).
Students should be held responsible for assigned

practice problems.
Practice should be performed in a meaningful context

(teacher provides frequent process explanations).

when success rate is high, move students into
seatwork portion of the lesson where students have

an opportunity for uninterrupted practice.

4“
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III. Seatwork

Variable Description

Seatwork refers to practice work that students complete individually
at their desks. Since seatwork practice follcws the controlled practice part
of the development lesson, students should know the purpose of assigned
problems and how to co them when they begin to work. The role of seatiork
practice is both important and easy to describe. Seatwork assignments
allow students to practice, on their own, problems and principles that you
have just actively taught. Seatwork provides students with an opportunity

for immediate and successful practice. This practice experience allows

students to achieve increased proficiency and to consolidate learning.
New material or review work should rot be assigned during the seatwork

portion of the lesson.

Problem

Often a great deal of time is wasted when students work on problems
individually. Indeed, -esearch has consistently shown that students show
less involvement (amount of time that students actually spend working on
problems) during the seatwork portion of the lesson than during the active
teaching portion of the lesson. Too often teachers stop active supervision
after they make the seatwork assignment. Two of the more common ways that
teachers stop supervision are by doing desk work, grading or py providing
extended feedback to a single student (before all students are working on
the task). Such behavior virtually guarantees that teachers cannot provide
the type of supervision that students need if they are to begin to work
productively. The first teaching task is to get sfudents started on the
seatwork. Often students do not use seatwork time productively simply .

beciiuse the teacher does not obtain theoir atteniipn)initia1]y.
L W
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In addition to the problem of not "demanding" students to start

work, some teachers create a problem by moving from the development portion
of the lesson to seatwork with such abruptness that it is not surprising
that students do not begin to work immediately (e.g., four students spring
to the pencil sharpener, two students search for materials, and three
students begin a private conversation), Momentum needs to be maintained
throughout all stages of the lesson. When momentum is lost, students are
apt to take a Dsycholbgical break and once romentum (student attention and
involvement) is lost, it is difficult to "recapture." Teachers who end the
development cortion of the lesson with a contrnlled practice segment have
done much to ease the transition from the group lesson to individual
seatwork,

Teaching Request

Given that the role of seatwork is to provide opportunity for suc-
cessful practice, we recommend that about 10-15 minutes each day be allotted
for seatwork. Ten to fifteen minutes allows sufficient time for students to
work enough problems to achieve increased proficiency but not so long as to
bring about boredom, lack of task involvement, and the behavioral problems
that soon follow when students are bored or frustrated. Frustration should
be minimal in seatwork activity becauss the problems students are asked to
do ‘are a direct extension of the deve: rent part of the lesson. If prac-
tice time does not exceed 15 minutes, few students are likely to be bored.

The number of problems assigned should take most students only 15
minutes to complete. Hence, approximately 75 percent of your students should
be able to complete the work within the allotted 15 minutes. In making the
seatwork assignment, emphasis should be placed upon accurately working as
many problems as possible within the allotted time., Low achievers who remain

on task and do accurate work have dene well and should know that they have
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done well. That is, the criterion to communicate to students is to keep
working and to do as many problems accurately as they can.

To help optimize the effectiveness of seatwork, three general prin-
ciples should be observed, The first principle, momentum, has already been
discussed indirectly. By momentum we mean keepihg the ball rolling without
any sharp break in teaching activity and in student involvement. Teachers
can achieve mc~entum by ending the development portion of the lesson by
working problems similar to the ones that students are asked to work
individually and by starting students on individual work with a simple
and direct statevent, "We've worked problems 1 and 3. liow, individually,
at your desk do oroblems 5-15. Work as many oroblems as you cen, and
we'll check our work in 15 minutes. Remember doing the problem correctly
is more important than speed.” Following such a statement, you should

actively monitor all students. Before providing feedback to individual

students, make sure all students are engaged in the seatwork.

If some studenf; do not begin working immediately, walk to their
desks and if your physical presence doesn't initiate student work as it
usually will, then quietly say something like "Frank, it's time to do the
problems." After all students are working on the problems (the ball is
rolling), you can then attend to the needs of individual students. In
general, students should get immediate feedback and help when it is needed.
Thus, it is usually reasonable to gjigy_students to approach you when they
have a question or problem. Howeveri when presenting feedback to individual
students, keep in mind the general principle of momentum. You have to
provide feedback and conditions that allow most students to stay on task
(keep working). Hence, it is not advisable to continue to provide lengthy
feedback to an individual while several students are waiting for teacher

feedback before they can continue to work.

Ly
-,
LY
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Alerting is a second principle to observe during seatwork.
Alerting behaviors tell students that they will be held accountable for
their work. Often students engage in off task behavior because they are
not alerted to the fact that they w11l have their work checked at a
speeific point in time. If students are assigéed seatwork that won't be
checked until the following day (or when it 1s not checked at all), stu-
dents are not likely to be hignly engaged in ceatwork. A statement 11ke,
we'11 check the work at the end of the period." alerts students to the fact
that there is reason to engage in productive work irmediately. A statement
at the beginning of the seatwork 1s sufficient. Repeated statements are
apt to interfer with stucents’ work concentration. public announcements
should not occur curing seatwork. Once you have students working it doesn't
make sense to distract them.

Accountability is the third principle to observe during seatwork.

Alerting, as we noted, is a signal to students tnat their work will be
checked. Accountability is the actual checking of the work. It is impor-
tant thfﬁ,your accountability efforts do not interrupt the seatwork behavior
of students. During the cocntrolled practice part of the lesson (see develop-
ment section), accountability is immediate. However, during the seatwork
portion of the 1e§son, students are to be working more independently and

those students capable of doing the work need time for uninterrupted practice.

Public accountability needs to be “olayed until the end of the lesson. A
teacher's public questions during this stage of the lesson are very disrup-
tive. For example, when the teacher asks a public question (e.g., "How many
of you have done the first four problems?,” "yhat's the answer to the second
problem?,” etc.) all students stop work and once momentum is lost, some
Jtudents will take much time before resuming their work. Furthermore,

questions like "How many of you have finished the first four?" may make

1 Y
'
4, -
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students anxious and distract them from task behavior if they have not
worked the first four problems. Occasionally, you may need to stop seat-
work practice to correct a common misunderstanding. In general, these
errors should be corrected during the development (controlled practice)
phase of the lesson. Public statements (except for necessary behavioral
management) should be avoided. If most students are not ready for seat-
work practice, then you should stay in the controlled practice part of
the vlesson. Such behavior will help students develop the following att:-
tude toward seatwork: "I can do the problems and now it is *tire for me
to apply myself."

Perhaps the most direct and easiest way to hold students pudblicly
accountable without disrupting seatwork is to call on individual students
at the end of the lesson. Checking students' work at the end of the period
also provides the teacher with a chance to spot any systematic mistakes that
students are making and to correct those misunderstandings. Hence, when
your students are assigned their homework, conditions should be set so that
the homework provides for additional and relatively successful practice.

Specifically, we are asking you to get student involvement immediately

after making a seatwork assignment. Continue to monitor and supervise all

students until they are engaged in assigned work (the first minute or two).

Early in the seatwork period (the first three to five minutes), be available
for students when they need feedback. Toward the end of the seatwork period,
try to get to the desks of some low achievers to see if they are making any
systematic errors and to provide feedback as necessary. At the very end of
the seatwork period, hold students accourtable for their work by asking indi-
vidual students to give the answer to a few of thetassigned problems. This

checking of answers should be very rapid and you ned only check 3 or 4 of
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the prohlems (check one or two problems at the first, in the middle and
at the end of the assigned work). If misunderstandings are corrected here,
the homework should be a successful practice experience for most students.
When conducting the review of seatwork, it is generally advisable
to call on low achievement students to provide’answers only to the first
few problems assigned‘so as not to frustrate them for failure to complete
all problems, but be sure to increase seatwork expectations for these stu-
dents as the year progresses.
Finally, all seatwork should be collected. Tnis heips encourage
students to work productively because thex \ncw that they are neld accountable

for the work assigned during seatwork. 3ecause of the wayv teachers have

used seatwork in the past, many students have built up the.expecta:?bn that
seatwork is a time to relax and waste time. Taking up the seatwork will
help students te adjust to the expectation that seatwork is a time to
apply themselves and to see if they can do the type of problems which

will be assigned as homework. Although there is no compelling reason to
grade seatwork, it is important to examine the papers to see if students
are using seatwork time appropriately. If a student's work is unduly
incomplete, impossible to reaa, etc., it would be important to mention
this to the student so that he or she knows that you care about his seat-
work performance.

After the seatwork is collected, the homework assignment is made.
Delaying the assignment of homework helps to insure that students will do
the work at a later point in time, hence, building distributed (repeated)
practice into the mathematics programs, Research has consistently Shown
the superiority of distributed practice over mass practice in helping

students to master and retain new concepts and skills.

-
4
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Variable Description

\
\
IV. Homework
Mathematics homework is written work done by students outside
the mathematics class period. It is usually done at home; thus, it is
distinctly different from seat«ork which 1s done within mathematics
class tire.
Problen
The emphasis on homework in scnools over the years has varied
considerably. _nfortunately, .ovewcrk nas bean misused freguently.
Sometires the a;signmenté were so long that students became bored and )
careless when working the assigned problems, No doubt some students'

dislike for mathematics is in part associated with these lengthy assﬁgn-

« ments. The instructional value of long homework assignments [is very
questionable, If students make errors on the firct few problems of
the assignment, then by the end of the assignment they may have\become
more proficient in making those errors.

- Other situations in which homework has not been used to its
potential are plentiful. In some schools homework is never given or
so few problems are assigned that an excellent opportunity for dis-
tributed practice is wasted. Another undesirable situation occurs when
homework is given primarily to please parents but without much attention
to selecting problems and assignmer.s that will foster progress toward

important objectives. But perhaps the most devastating misuse of home-

work is when children are assigned problems for which inadequate background

has been developed in class. While long assignments often lead to
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frustration, this latter situation always leads to frustration and
negative attitudes toward the mathematics class.

Another situation which detracts from the value of homework
assignmen;s happens when the teacher fails to stress the importance and
value%of che problems dssigned. This can be done directly by not
. gommenting on theyimportance;of assignments or indirectly by not scoring
or collecting assignments.

If spite of these misuses of homework , homework can be an
important part of mathematics learning if certain guidelines are followed.
Research suggests that giving homework to students on a reaqular basis may
increase achievement and imorovée attitudes toward mathematics. Short
assignmehts have been fouﬁd to be most effective and some variety in
the type of homework is helpful. Also, if a teacher gives importance
to the homework through oral comments and by scoring papers regularly,
then students frequently respond by completing their assignments with

&~
greater care.

Teaching Request
Because of the important role that homework can play in improving

student performance in mathematics, we would like to have you do the

..

following during the study:

/
1. At the very end of tfe path class period on Monday

through Thursday, give homework assignment which is

due at the beginning of the class period the following day.

2. Each acsignment should require about 15 minutes of outside
class time. Within this time frame, assidnments will
probably average about eight problems per day depending
on the kinds of problems being assigned. A typical assign-

\\\Q ment is shown in Appendix B.
3'

' The primary focus for an assignment should be on the major
ideas discussed in class that day. Also each assignment
given on Tuesday and Wednesday should include one or two
review problems from the current week's work.
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y 4. Each assignment given on Thursday should be primarily devoted
to review problems from the current week's work. 'In order
,  for sufficient practice to be given on the material discussed
on Thursday, this assignment will be a bit longer than assign-
ments for other days and will probably take about 20 minutes
for most students to complete.

or
»

Tyrically, each assignment should be scored (number correct)
by another student. Papers should then be returned to their
owners for brief examination. Finally, papers should be passed
o forward so that the scores can be recorded in the grade book. -

6. The assignments given should be recorded daily in the
Teacher's Log.

~

The short homework assignments compleTent seatwork by distributing
%ractice ovér tire without putting undue time pressure on students.

! Short assign;ents help hold student interest; adding variety to assign-
ménts is also helpful. This can be done by embedding the problems to
be worked in different formats such as games, puzzles, codes, and sa on.
Appendix ( illustrates this idea. Another component of variety might be
to have students check their work, Multiplication problems can be checked
by doing division, addition problems by doing subtraction, and so on.
Variety can also be introduced by giving differentiated assignments.
For example, some students could be given ten easy problems, while other
students are given six problems of a more difficult nature.

The scoring and recording of grades on all homework assignments
are designed to emphasize the importance of homework and to provide
reqular feedback to students and(}eachers regarding progress being made by

. each student. It is important to regﬁize that there are a number of
“efficient ways to score homework other than the teacher's going through
the papers individually., F‘r instance, students can €xchange papers or

score their own papers. Either of these procedures is improved if students

are expected to have their homework completed and ready to be scored at the

[ERJ}:‘ 12
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vary Béginning of math time. Efficiency is also improved if answers
are prepared in advance by the teécher in written form {transparency,
blackboard) and then shown to the students. Otherwise, the teacher may
need to orally repeat’each answer a 1argevnumber of times.

Explanations and reteachihg the homework must be somewhat
limited if acequate time for discussion and practice of new material
is to be available. This shculd not ca;se too much difficulty because
most student di<ficulties and errors should have been remediafed prior
to the seatwork of the previous day. X
A good strategy may te to quickly have children exckange and
_score papers, trnen have children indicate by raising their hands--how
many mi.sed prcolems =1, #2, and so on. Then you can rapidly work the
one or two problems that caused students the most difficulty. Since
there are usually only a small number of homework problems to be
checked anq discussed, this part of the lesson should be easily com=-
p1et;d in two minutes. Finally, note that any reteaching that is not
coﬁp]eted can be done during the weekly review that is disCuss;d in the
next section.

In the rare event that the checking of homework reveals numerous
student errors, you should reteach the previous day's lesson beginning
with dexe]opment, then controlled practice, then seatwork, and fiha]]y
a homework assignment on the same material. Under these cirCumstancei
you should not try to cover new maéefia] due to the very limited amount
of time available to develop the new ideas.

You are requested to personally score the homework that 1is

assigned on Thursdays. There are two reasons - for this., First, the

information gathered from this homework ishwto be used to structure the

12

i
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weekly review each Monday. Second, the focus of student scoring is
of riecessity on answers rather than kinds of errors being made. It
is very important, however, that fegu]ar attention be given to the
procedures and processes that students are using: This is especially
true when they are making errors.

In connection with the scor1nngf Thursday's work, cack student's
paper should be analyzed for systematic error patterns, Systematic
error patterns refer to incorrect procedures which are consistently
used on a wide range of problems. In two-digit multiplication prctlems,
for example, a student mignt consistently forget to "carry" the tens
digit from the initial multiplication of the units digits. According to
recent, research such errors are much more common than was once realized
and, thus, spending time examining homework with them in mind can be very
helpful in remediating some students' difficulties with mathematics.
Further examples of common computational error patterns can be found
in Appendix D. Since the particular errors you fjnd probably will not
be associated with groups of students, the remediation of such errors
is usually best done on a one-to-one basis.

Homework is an important component of this program and since both
students and teachers devote a considerable amount cf time to it, it is
recommehded that homework count at least 25 percent of each student's
math grade and that this information be communicated to them,

Parents are interested and should be informed about what is
happening in school, Therefore, it is recommended that an explanation
of the homework policy to be followed during the study be sent home to

parents. A letter which could be duplicated and used for this purpose

can be found in Appendix E.
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Homework is explicitly related to each of the other components
of the study in a number of ways. With an increase in development tine,
it provides an opportunity to supplement the practice part of the lesson.
It is structured such that practice .s distributed over time and students
have an opporturity to correct difficulties encountered in seatwork.
The homework provides important information for structuring the specific
details to be covered in the review component. It is also related to
the pacing variable in that it allows some necessary work tc be dore

outside of the time regularly scheduled for math. -~




V. Special Review/Maintenanggf

Variable Descrintion

Children forget. It is imperative, therefore, that ideas be
reviewed and skills maintained on a‘systematic bésis in elementary school
mathematics. Reviewing ideas may involve the teacher stating and explaining
properties, definitions, and generalizations and the students recalling the
appropriate term or name. These roles occasionally may be reversed (where
the teacher supplies a term and the students :1lustrate and explain), but
the focus should generally be develocmental in nature. That is, there
should be a strong emphasis on meaning and comprehension. Similarly, skills

need to be practiced with reqularity in order that a high level of nroficiency

be maintained. The focus should be developmental in nature; comprehension
again is an important component.
Problem

When discussing children's performance in mathematics, frequently the
comment is made that many have not mastered the basic skills. From this it
is concluded that teachers do not spend enough time teaching basic computa-
tion. But this conclusion often is not valid because the inability to per-
form may not be associated with the initial learning but rather with a lack
of maintenance. 7New1y learned material is particularly susceptible to being

forgotten, but even material thought to be "mastered" is sometimes lost.

For example, many fourth grade teachers have had the experience in which

a student seems to have mastered his basic multiplication facts, indeed,
he or she can recai® them with almost 100 percent accuracy but four weeks

later seems to have forgotten a great number of them,

*The review discussed here is in addition to the brief (1-4 minute)
daily review that we will discuss later in the handbook.
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Teaching Request

To minimize this problem and similar problems, we are asking that
you incorporate review/maintenance sessions reqularly into your mathematics
instruction. Regularly in the sense that each Monday you have a Weekly
Review/maintenance session and every fourth !tonday you have 2 Cumulative
Review/maintenance session. The purpose of the two types of review 5e$S10NS
is to help students retain concepts and insights.

Weekly Review/maintenance. The following things are necessary to

do if the review/maintenance component is to be implemented effectively:

1. The first one-half of each Monday's math period (roucnly 25 minutes)
should be devoted to review/maintenance.

2. The focus should be on the important skills and concedts covered in
math during the previous week. The suggested order for covering these
skills and ideas are:

a. Those that are thought to be mastered and can be done very guickly.

b. Those that need additional develooment and oractice as jdentified
from the analvsis of the Thursday homework assignment.

c. Those that need additional work (as identified during this review
session).

Most of the important skills and concepts that should be reviewed
can easily be identified by examining the homework assignments from the pre-
vious week. That is, these homework assignments deal with each important
data or skill; thus, reviewing them will assist you in identifying important
topics. It is of utmost importance that all major ideas covered during the
week be reviewed, Reviewing ideas that students have "mastered" the pre-
vious week helps to guarantee that ideas will be retained. Areas in which
some reteaching is definitely needed should be identified in advance by the
teacher from an analysis of the Thursday homework assignment and handled

during the second portion of this designated review segment.
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There are many ways that this maintenance program can be successfully
organized. One important attribute of any effective organizational scheme
is active student involvement. In most teaching situations, it is important
to avoid situations that involve anly oneystudent in checking problems because
such a procedure is usually ineffective and boring to most children. This
is especially true in a review situation in which students are already familiar
with the problem. One scheme that we highly recommend (because it.overcomes
this difficulty) is one in which the teacher presents an idea or problem and
then allows students to work individually at <their desks until most arrive
at an answer. Finally, answers are checked (children are held accountablg),
and someoﬁe explains or demonstrates now to arrive at the answer (in many
cases by using the chalkboard at the front of the room).

Cumulative Review/maintenance. This aspect of the review/maintenance

program can best be implemented in the following way:

1. Every fourth Monday the entire math period should be devoted to a
cumulative review/maintenance session.

2. This review should encompass the work of the previous four weeks and
thus replace the reqular Monday maintenance/review session.

This session provides an opportunity to reteach ideas that have given
difficulty over the past four weeks. It will be particularly useful to those
students who have difficulty acquiring skills and ideas on initial exposure.

The interest in and value of this review session can be greatly
enhanced by structuring it in an interesting format such as a game, contest,
or qQuiz show.

Postscript

On occasion, it may be desirable to reschedule a review for a day
other than Monday, For example, if by not reviewing on a Monday you can
complete a chapter or unit, by all means do this and simply conduct your

review on Tuesday. If it becomes necessary for vou to reschedule a review,

please make a note of it in the log so thatIWQ,are aware of it,

~




VI. Mental Computation

Variable

Mental computation is computation that is done without the aid
of pencil and paper (or minicalculator). The process is done by the
most powerful computer of all, the numan brain. Mental processing is
often vastly different than pencil and paper calculation. For example,
in penc11 and paper addition situations the calculation always goes

from right to left. The student asked to solve 41 + 12 on paper is

going to move mechanically from right to left. However, in a mental
activity‘(the teacher says what is 41 + 12) the student may frequently

move from left to right. First, the student does something to the tens

column, then to the ones column, and then combines. We feel that the
inclusion of some time for mental computation each day will help students
to further develop their quantitative sense, to become more flexible in
thinking and in approaching problem-solving situations. Furthermore such
activities help students to detect absurd answers (e.g. when checking their

written computation) and make estimations that are frequently needed in

daily activities.

Problem

The attention given to mental computation and mental problem-
solving has largely disappeared from the modern mathematics curriculum.
At one point in time much emphasis was given to mental problem solving.

This de-emphasis has occurred despite some research evidence which suggests




that mental practice on a regular basis appears to be related to large

increases in student achievement. If students are not given some work

in mental computation, then they are missing a very important way to check
their work (other than the time consuming and inefficient process of com-
pletely redoing the work). -

Teaching Request

We would like for you to include 3-5 minutes on mental computa-
tion activities each day at the beginning of the lesson; the predevelop-
ment part of the lesson will be described later in the handbook. Ideally,
the raterial tresented for mental resolution would be related to the con-
tent of the material being studied. During the study of subtractign,
mental computation activities should focus on subtraction. However,
some units that you study in the year will not lend themselves to this
form of mental processing. During such a unit (e.g. geometry) it would
be useful to rotate on a daily basis with the following types of mental
computation activities: addition, subtraction, multiplication, division,
and verbal problems.

The following examples will give you some ideas about the kinds of
problems you may present to your students. Some of the examples here may
be too easy ur too difficult for your students. You should try to use
problems which are challenging yet accessible to most students. It is a
good idea to discuss how a problem might be solved mentally before students
are asked to give solutions.

For example, for a problem like 6 x 12 you might suggest thinking
as follows: "6 times 12, that's 6 times 10 plus 6 x 2, that's 60 + 12, 72."
Then begin giving students problems one at a time to solve like 8 x 12, 6 x

15, and so on. It is worthwhile to mention to the students that there are
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many ways to solve problems mentally and the way you showed is but one way.

Children should be encouraged to discuss their mental computation procedures.

Further illustrations of the kinds of probiems which are appropriate
are given below. You should generate other types of mental computation

exercises for your students as well.

Addition

(1) 75+ 77 =

Think: 77 =70 + 7. First add 70 to 75 (145) then add 7 to
that sum (132).

or: Rename 77 as 70 + 7 ana 75 as -0 + 5. Add the tens (140},
add the ones (12), trnen Tird tne total of the sums (152).

97 + 8 =

Think: How much do I adc to 97 o get 1007 The answer is 3.
Since 8 = 3 + 5, first 1 add 3 to 97, and then add 5
to the sum.

243 + 104 =

Think: 104 = 100 + 4. First add 100 to 243 and then add 4 to
the sum.

(4) 125 +49= _
Think: 49 is 1 less than 50. Since 125 + 50 = 175, 125 + 49 = 174.
Subtraction
(1) 125 - 61 =

Think: 61 = 60 + 1. First subtract'60 from 125, and then subtract
1 from the difference.

105 - 8 =

Think: First subtract enough from 15 to get 100: 105 - 5 = 100
Since & = 5 + 3, subtract 3 more: 100 - 3 = 97.

425 - 97 =

Think: 97 = 100 - 3. First subtract 100 from 425, and then add
3 to the difference. 425 subtract 100 is 325, add 3 is 328.




+

Multiplication

(1)

(2)

Division

(1)

(2)

(3)

20 x 36 =

Think: 20 = 2 x 10. Ten times

or: 2 x 36 =172, so 20 x 36

or: 20 x 36 that's the same
72 = ZZO.

4 x 17 x 25 =

119

36 is 360, and 2 x 360 = 720.

14

= 720

as (% x 20) x (2 x 36), or 10 x

-

Think: Since the product of 4 and 25 is 00, these numbers are

multiplied rirst. Then

32 x 50 =

100 is multiplied times 17.

Think: The product is unchanged if I double one factor and half
the other factor. Thus, 32 x 50 is the same as 64 x 25

or 1,600.
4 x 53 =

Think: 53 = 50 + 3. Four times 50 is 200. Four times 3 is 12.
So to find 4 x 53 add 200 + 12.

84 : 4 =

Think 84 = 80 + 4, 80 divided by 4 is 20 and 4 : 4 is 1, so

84 : 4 is 20 + 1 or 21.
396 : 4 =

Think: 396 = 400 - 4. Since 400 : 4 = 100 and 4 : 4 is 1, the
quotient is 100 - 1 or 99,

250 :+ 50 =
Think: 250 : 50 is the same as

Verbal Problems

(1)

Mr. Thomas has a debt of $120.
a debt will he have left?

Think: [ need to find 120 - 70
12 -7=5, s0120 - 70
50 is the answer,

-

500 : 100 which is 5.

If he pays $70 of it, how large

50.

1,7}

¥
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VII. Instructional Pace

Variable Description

Instructional pace refers to rate. It may be thought of in terms of
how quickly a class is moved through a given curriculum or in terms of how
rapidly students are presented with particular topics. The pace associated
with different teachers varies. Some teachers move through the curriculum
faster than others.

Problem

Instructional page may inhib{t learning in several ways. At one
extreﬁe is the situation in which a teacher moves through the curriculum
too quickly fo; learning to take place. At +he other extreme is the teacher
who plods élong so slowly that many uf the students are bored. Furthermore,

some teachers, because of their slow pace, find themselves forced to cover

so much material at the end of the year that they do not have time to build
in the distributed practice which is essential if students are to retain the
material. Research’suggests that for mos* teachers effic{ency could be
improved if they increased their pace slightly. That is, there seems to be
more of a tendency to procrasiinate than to move forward. If the suggestions
presented earlier in the manual are implemented in your teachingrprogram,

the important element of review and distributed practice should be fulfilled
and you will probably be able to pick Qp the pace.

Teaching Request

Fpr this variable we agk that you carefully consider vour teaching
behavior with respect to the instructional pace you sg}, Many of you will
find that you can increase the pace somewhat and we ask you to cttempt to do so. |
The instructional strategies suggested in this study are such that

if you speed up 3 bit too much, then you can resolve problems that arise’

E[{I(j through your regularly scheduled review/maintenance sessions.
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VIII. Starting;and Ending the Lesson \

We have now discussed the major parts of the mathematics instruc-

tional program. Two aspects that we have not discussed explicitly are

the start and end of the lesson.

The beginning portion of the lesson (Predevelopment) will have three

parts: (1) a brief review, -{2) the checking of homework, and (3) some
mental computation exercises. .e ask that all three of these activities
be done within tne first eight minutes of the class perio&. This may be
difficult for teachers who sicusly ease into the lesson, but it has been
commonly observed that time is frequently used ineffjcient]y at the
beginning of a iesson, -

The review of the previous day's lesson should begin with a brief
summary by the teacher. Several sentences that briefly and concisely remind
students of what they did and why, and demonstrating how to solve a single

problem is usually sufficient. Hext comes the checking of homework. This
should proceed very quickly once students ]garn that when math period
begins they are to have their homework on fép of their desks ready for
checking. Initially, it may take some time to establish this routine,
but once the routine is established it should take only a couple of minutes
éo check homework.

The third activity, mental computation, plays two roles in the "
lesson structure. First, it is an important activity per se (see earlier
section). Second, these activities can provide a smooth transition for
getting students engaged in thinking about math prior to the point at

which the teacher begins a new development lesson.




| 122
;

{

The éggigg of the lesson is a very simple procedure. After allowing
students a period of time for uninterrupted practice, the teacher briefl}
checks pupils' work on a few problems (may call on students, ask students
who got problems correct to raéﬁ? their hands, etc.). This accountability
‘procedure encourages students to apply themse1ve§ during seatwork and

allows an additional opportunity to clear up misunderstanding. After
checking some of the seatwork, the teacner ends the mathematics lesson

by assigning the homework problems.

The predevelopment phase of the lesson should tgke roughly eight

minutes. The exact distribution of time 0? review, hcmework, and mental

computations depends upon a variety of conditions (e.g. moderate difficulty

with homework vs. no difficulty) and you are asked to use your judgmeng

In general, wé think the following situation will be most applicable:

1-2 minutes on review; 3-4 minutes checking homework; and 3-4 minlites on

mental computations.




IX. Summary and Integration

We have asked you to do several things during the next few weeks
in an attempt to improve student performance in mathematics. In the first
part of this handbock we emphasized that we didn'é feel that changing one
or two teacher behaviors would make much difference in student performance.
We feel that the systematic appiication of all the behaviors discussed in
this treatment progréa can make an important difference in student learning.
/The purpose of this last section is to briefly review the teaching requests

/we have made and %o show how each of the pieces fit together into a total
program.

The predevelopment portion of the lesson begins with a brief
summary and a raview of the previous- lesson. The review (including the
check{ng of homework) is designed to help students maintain conceptual and
skill proficiency witn material that has already been presented to them.
MEnta1§C0mputation activities follow and provide an interesting bridge for
moving into the new 1esson.° i

© Next comes the development part of the lesson which is designed
to help students understand the new material. Active teaching hefps the
student comprehend what he is learning. Too often students work on problems
without a clear understanding of what Fhey are doing and the reasons for
doing it. Under such conditions, learning for most Student; will be filled
with errors, frustration, and poor retention. If student léarning is to be
optimal, students must have a Clear picture of what theyware learning; the
development phase of the lésson is designed to accomplish this understanding.

The controlled practice that occurs toward the end of the develop-

ment portion of the lesson is designed to see if students are ready to begin

seatwork. It simply doesn't make sense to assign seatwork to students when

1.1
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they are not ready for 1t. . .practicing errors and a frustrating experi-
ence guarantees that student interest and performance in mathematics will
decline. The controlled practice part of the lesson provides a decision
point for the teacher. If students generally understand the process and
are able to work problems correctly, then the teacher can proceed to the
seatwork portion of the lesson. If studeqt performance on problems is rela-
tively poor, then the development must be retaught. If students are ready
to do practice work, it is foolish to de1ay'them; similarly, if students are.
not ready to do development work, it is foolish to push them into it. The con-
trolled practice part of the lessons allows the teacher to decide if it is
more profitable to move to seatwork or to reteach the development portion of
the lesson.

Hence, when teachers move to the seatwork portion of the lesson,
students should be ready to work on their own and practice should be rela-
tively error free. Seatwork provides an opportunity for students to prac-
tice successfully the ideas and concepts presented to them during the develop-
ment portion of the lesson. If teachers consistently present anlactive
development lesson and carefully monitor student performance during the
controlled portion of the lesson, then student seatwork will be a profitable

exercise in successful practice.

The seatwork part of the lesson allows students to organize their own
understanding of concepts (depend less upon the teacher) and to practice
"ekills without interruption. The seatwork part of the lesson also allows the
teacher to deal with those students who have some difficulty and(to correct

their problems before they attempt to do homework. If teachers actively

monitor student behavior when seatwork is assigned and if they quickly engage

them in task behavior and maintain that involvement with appropriate

1:,..-
g
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accountability and alerting techniques, then the essential conditions have
been created for successful practice.

Homework is a logical extension of the sequence we have discussec.
During the mathematics lesson students learn in a meaningful setting.
During seatwork students have a chance to practice and deal with material
they understand. The homework assignment provides additional practice
opportunity to further skill development and understanding.

The above asnects of the mathematics lesson combine to give the
student: (1) a clear understanding of what they are learning; (2) con-
trolled practice and reteaching as recessary to reinforce the originzcl
concents and skills; (3) seatwork practice to increase accuracy and speed;
and (4) homework assignments"which allow successful prac _ on mastered
material (distributed practice which is essential to retention).

To maintain skills it is important to build in some review, Skills
not practiced andl conceptual insights not reviewed from time to time tend
to disappear. Even mature aduits forget material and forget it rapidly.
For this reason we have asked you to provide for review of material pre-

sented the previous week each Mondav and to provide a comprehensive review

every fourth Monday. Such procedures will help students to consolidate

and retain their learning. Finally, we have suggested'that the systematic
presentation of mathematics material may facilitate student learning (i.e.,
initial acquisition) such that you can pick up the pace a bit and we encour-
age you to do so if you can. Finally, when many students experience trouble,
the development portion of the lesson should be repeated and students should
never be asked to do homework until tney are ready to do it successfully.

The plan described above is summarized in Table 2 that follows., This
table outlines the sequence and length of each lesson component in order to
provide a general picture of the mathematics lesson thét’we are asking you

to teach. .
1.; ,
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Appendix A

Process/Product Questions

Variable Descriotion - .

Process questions ask the student to explain something in a
way that requires him or her to integrate facts or to show knowledge
of interrelationships. Process questions often begin with why or how
and can't be answered with one word. Many process questions require
the student to specify the cognitive and/or behavioral steps that must
be gone through in order te solve a problem or come up with an ansver.
Two examples of process questions follow. "Allen, if a man bought 3
tickets for $2.85 and 2 tickets for $2.15 and if we wanted to know the
average cost per ticket, how could we get the answer?" Similarly, if the
teacher asks "There are 60 minutes in an hour, how can we find out how
many minutes in % hour?", she or he is asking a process question. The
student is asked to explain a process and to verbalize understanding
("we can always find % of anything by dividing by 4 . . .").

Product questions only require a knowledge of a specific fact
and can often be answered with a single word or by prov.ding a number
(answer to a probiem). Product questions often begin with the words
who, what, when, where, how much, how many, etc. A written example of
a product question would be 7+3=___7 Anoral product question would
be “zero times seven equals how much?"

Product questions can be transformed into process questions by
asking for an explanation rather than an answer. “Why does zero times

seven equal zero?" The child is being asked to show awareness of the

1 by
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principle by saying something like "when zero is a factor the product
is zero" or “zero times anything equals zero." A written example of
a process question would be "7.+ 3 =10 and 3 + 7 = 10, why?" The
student is expected to respond with something like “changing the posi-
tion (order) of the addends (numbers) does not change the sum."

In summary, product questions are those questions that ask
students to prcvice the right answer (how much, what, when)., In
contrast, process guestions ask students to explain how an answer
Was or could be c>tained (why questions).

Problem

Often when teachers think about development and conceptual
work, they equate 1t with process questions. This is not the case.
Indeed, often process questions are overused or used inappropriately.
The problem with process questions is that they are sometimes ambiguous
to the student (what is the teacher asking me?) and may produce an
ambiguous student resporce even though the student understands the
concept. Process questions often consume a lot of instructional
time (student thinks, mentally practices the response, makes an oral
response), Hence, if process questions are overused, a lot of instruc-
tional time can be wasted. If selectively used, process questicns can

be very valuable. For example, by asking a few process questions,
teachers can see if students understand the rationale or principle
upon which computational work is based and help consolidate student
leaming,

If teachers are alert to student responses, hold students
accountable by asking individual students questions, and keep all

students involved in the lesson, then the learning of unproductive

1o~
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habits is minimized. If process and product questions are used

appropriately, then student involvement and achievement are enhanced.
If they are used inappropriately, then much instructional time is lost
and errors are practiced--errors that cubsequently are very hard to
correct,

Request for Teaching Behavior

We feel that tne presence of a few process questions 1n the
development stage of a lesson are helpful (especially when a new
principle is being introduced) because listening to a student's
explanation can help teachers diagnose inappropriate assumplions, etc.,
that students have made, However, we believe that most of the process

development can te done through teacher modeling of process explanations

rather than by asking students to respond to process questions. For
example, the teacher could ask, "Who can tell me what zero times seven
is?" The teacher surveys the room and calls upon Bill (who may or may
not have his hand up). When Bill says "zero," the teacher could respond
with something like, “That's right, Bill, the answer is zero. Whenever
zero is a factor, the product is always zero." By actively verbalizing
and demonstrating (e.g., writing problem solutions on the board, etc.),
teachers can help students to achieve process understandings in a very
efficient way. Still, it is useful to ask process questions occasionally
to assess student understanding. However, if asked properly, product
questions can provide information that assesses the student's ability

to relate ideas, transfer concepts to different situations, and under-
stand the process sufficiently well to solve problems. Product questions
can also provide all students in the class (or group) a chance to practice

the computation. This is especially true when the teacher asks the question

e
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first and then calls on a student. If a teacher names a student and
then asks the question, many of the students will not perform the
calculation (that's Mary's problem), Similarly, if teachers hold non-
volunteers accountable on occasion, it increases -the number of students
who are likely to think about the problem under discussion.

A]tﬁbugh a major goal of the development portion of the lesson
s to strocngthen students' conceptual understanding (.ny), this goal
can pe achieved with a heavy use of product questions. The usefulness
of product questions is due to the following factors: {1} they typically
elicit a quick response from the student (and quick feechackx from the
teacher); hence, more material can be covered in a given amount of time;
(2) they provide more practice opportunity for a broader number of
students; hence, a teacher's diagnosis is not limited to the responses
of a few students; (3) and they help to create a “can do" attitude on
the part of students (a series of quick questions that the students
respond to successfully). However, it is desirable to ask process
questions and enter a diagnostic cycle (reteaching) when students
respond to product questions incorrectly. When students miss the same
type of product questions, then it is useful to stop and review the
process and ideas behind the computation. To reiterate, process ques-
tions can and do play a valuable role in successful mathematics teaching

although they should not be overused.

b
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Appendix B

Typical Homework Assignment

Reproduced below is a page from the fourth grade Holt Mathematics
textbook. An appropriate homework assignment would be to assign problems
#4-18 (evens). The reraining problems could be used in connection with
the development or seatwork portions of the lesson. Appendix E shows how
these same problems could be put in a different format and thus provide
some variety in your assignments.

p—
EXERCISES
Add. Look for patterns.

1. 3 13 23 43 73
+6 + 6 + 6 + 6 + 6
K Y 29 49 79

2. 4 14 24 64 84
+7  +7  +7 7  +7

11 21 31 71 91
Add.

3. 41 4 65 5 93 6 14
+ 2 + 2 + 6 + 5
Y] 67 99 19

7. 23 8. 41 9. 65 10. 84
+ 8 + 9 + 6 + 9
T, YY) 71 93

11. 84 12 36 13. 48 14, 36
+ 6 + S + 8 + 7
Y 45 56 X

Solve these problems.

15. 17 cents for candy. 16. 76 players.

8 cents for gum. 3 more joined.
How much in all? How many now?
25 cents 79 playcers
17. 35 pounds of oranges. 18. 24 bees.
9 pounds of apples. 8 ants.
How much frut? How many insects?
44 pounds 32 insccts49
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Variety in Assignments

Frequently students can be freed from the somewhat boring routine
of always doing problems from the textbook as their homework assignment.
The assignment shown below is an alternate to tne typical row-by-row
set of toaputation exercises found in most textbooks, yet it accomplishes

the same objectives in a more interesting format. Answers for the prob-
lems are shown in parentheses.

ADD to fina tne missing target values. For example, 32 wodla pe

the missing value in this example:
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Appendix 0

Systematic Processing Errors IMustrations

A systematic processing error is an error student consistently
makes on a particular kina of problem. It is different from making
random errors. Sirple examdles include always working addition from
left to right or "torrcwing" in every subtraction problem whether or
not it is necessary. Other cormon examples are explained below.

In each of the followina situzticns, carefully analyze the examples
and try to determine tre error fatlern. Then check your work by
reading the descricticr =7 tne error cattern.

Situaticn #)

23 34 29 38
+6 +9 +5 +4
83 124 79 78

ERROR PATTER!: In these problems the student coes not add straight
down a column, out ratner adds tne nurcer of tens from the first
number to the units from t~e second nuroer. Thus, in example £l
the 2 tens are adce¢ to the 6 ones to get & tens.

Situation #2

53 « 86 95 3]
-27 -39 -27 -19
) 53 72 28

ERROR PATTERN:. In these problems the studant does not "borrow," but
rather always subtracts the smaller digit from the larger digit.

Sftuation #3

7 5 3 5
48 49 86 67
x59 x36 x45 x28
437 294 130 536

270 177 354 174
3132 2064 3370 2276

ERROR PATTERN: The first part of each problem, the multiplying by the
ones is done correctly. However, when multiplying by the tens the
crutch number recorced from the multiplying by ones is incorrectly
used again. For instance, in the first example, when multiplying by
the 5 tens the 7 {carried over from the 9x8) is used again when the

7 {s added to 5 times 4 and the 27 1is recorded.




Situation #4

4 ] 3 2

26 83 38 53

x7 x5 x4 x8
. v¥3 111 257 {1

ERROR PATTERN: In these problems the crutch is added before rultiplying
in the tens place, whereas the correct procedure is to multiply and

then add the crutch. Thus, in the first example the 4 is added to the

2 and then this sum multiplied by 7. If this problem was done correctly,
the 2 is rultiplied by the 7 and then the 4 is added.

Situation =5

44 14 87 39
2/%8 4/763 3/238 5/365
80 160 210 450

8 ) ¢ 15

8 4 2 15

ERROR PATTERN: These problems are worked correctly except that the
quotient figures are written frem ri “t to left. Consider the “nird
example, there are 7 threes in 23, but the 7 is recorded at the extreme
right, rather than atove the 3.

Situation #6

32r3 78r2 94r2
9/2721 6/4250 6/5426
27 42 54
il 50 26
18 48 24
3 2 2

ERROR PATTERN: In these problems, whenever the students brings down
and cannot divice, he brings down again but forgets to record a zero
in the quotient.
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Appendix E
Letter to Parents

-

August 25, 1977

Dear Parent(s):

As part of the fourth grade math instruct{onal program
this year, ! will be regularly assigning some work for the students
to complete at home. It should take your son oOr daughter about
fifteen minutes t&‘completeathis homework. If you find that it
regularly takes considerably longer for him/her to finish this '
assignment or the assignment causes other difficulties, please
let me know in that 1 may be assigning too many or too difficult
problems, ’

Programs in other school districts, educational research,
and common sense indicate that the more a student practices important
math concepts and problems, the more proficient he becomes in essential
math skills. I view homework as an opportunity for the student to
practice the concepts and skills that he/she has learned in class.
I hope that you will encourage your son or daughter to complete every
assignment to the best of his/her ability. Farental suppurt is very
helpful. Thank you for your cooperation in this matter.

Sincerely,
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Appendix F

Teaching Groups in Schools Using a Departmental Organization

The emphasis thus far has been placed upon teaching mathematics
to the class as a unit. We feel that many of the principles presented
(the importance of development, the use of controlled practice and seat-
work,‘accountability, etc.) will transfer to classrooms in which teachers
are teaching groups of students. In applying these principles to a group
situation, teachers will have to adjust them to their teaching situation.

In general, we are not enthusiastic about the use of two or
more groups to teacn mathematics. Three recent and major research
projects have snown that third, fourth, and fifth grade students appear
to benefit more from whole class instruction than they do from individual
or group instruction. Although the precise reasons for these differences
are unknown, we suspect that students learn less in group and individual
settings because they have less direct developmental work with the
teacher. Also, the extra transitions (teachérs moving from group to
group) probably results in the loss of time that could have been used
for instructional purposes. Furthermore, student work is probably less
effective when the teacher is not available to supervise work.

If the differences between groups are not great, we strongly
recommend that the class be taught as a whole class. However, we under-
stand that sometimes the differences between students in a given classroom
are so great that grouping is a practical necessity.

If grouping is necessary, you should attempt to limit yourself
to only two groups because the transition and supervision problems that
accompany the use of more than two groups are normally very difficult to

Justify.
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Since teaching circumstances are so varied (sometimes the dif-
ference between two groups is moderate but in other classrooms there are
vast differences between the two groaps), it is impossible for us to
describe a plan that would be best in all situations. Still, there are
a few key things that we would like to emphasize,

First, whenever possible, we think jt will de useful for you to

teach the class as a group. Students iearn a great deal from teacher

i1lustrations and explanations, Perhaps the easiest way to do this in

a group situation is by holding common reviews from time to time. The
reviei might be a short-term review for the lowest group and a long-term
review for the highest group. !

An especially good way to conduct a common review is through the
use of mental compbtation problems. We strongly recommend that each day
of the week but Monday you use tﬁé first ten minutes of the class for
review with mental ;omputation problems. As we have noted earlier in
the handbook, we feel that mental computation problems are a very impor- .
tant addition to an instructional program.

Second, we would like you to set aside each Monday for a review
session. After spending theJirst five minutes on mental computation,_
review ideas and skills that are needed by both groups. Then involve
one group in a seatwork review, then begin the developmental review
with the other group. Roughly half way through the period reversé the
roles; give group two a seatwork review assignment and begin an oral
review with group one.

To maximize the value of this review, a homework assignment
containing review problems should be given the previous Thursday. Your

analysis of these papers should suggest the topics and skills that should

receive emphasis in tha Monday review. Besides the homework assignment

14-‘1 \
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each Thursday, we request that you assign homework three other days per

week. Remember that these assignments are to provide brief, successful

practice.

The third request is that you maximize the amount of development

time for each group. The exact amount to be given to each group will
necessarily vary depending on the topic being considered and the group '
itself; however, the importance of development work for both groups
cannot be overemphasized. As you do the development work, remember the
guidelines previouslyrdiscussed. For instance, teacher explanations
and 11lustrations are important, especially initially. Also, process
explanations are very important and often times are related to efficient
use of limited instructional time.

Finally, we as&,ﬁﬂat you implement other recommendations as reg-
ularly and consistently as you can. Little things are imporfant (e.q.,
getting all students started on seatwork before doing other instructional
tasks) and we hope you will carefully review the ideas presented in the

handbook with an eye toward applying them in your classroom.
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Appendix 2

Student Types and Effects of

Mathematics Program

For more -Jetails, the reader can consult Beckerman (1981).

—
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General Purpose

the results reported here are from Dr. Terrill Beckerman's doctoral re-
search (1981), and the interested reader can consult his dissertation for
an extended discusston. This study was similar to Ebmeier's dissertation
(1978), which described the main and interactive effects of a treatment
with der;ved student and teacher types. In the Ebmeier study students stated
preferences for a variety of contextual and personal situations, including
the amount of structure desired in math and the type of classroom environ-
ment preferred. These preferences were used to derive student factors. Stu-
dents were classified according to factor analyses of student self-report
information, and significant main and interactive effects were found for
student types and treatment effects.

Beckerman used the same sample 1n his study (the same treatment was
administered, the same observational data were available, etc.); however,
in his study, student types were identified by classroom teachers. His
research was based upon studies that had examined teacher attitudes toward
students (Jackson, Silberman, and Wolfson, 1969; Silberman, 1969; Power,
1974; Good and Brophy, 1972).

Jackson et al. (1969) tormed four student typologies from teachers'
previous descriptions of students: attachrent, indifference, concern, and
rejection. Siiberman (1969) asked teachers to identify one student whom
they felt represented each of Jackson's student types. He observed the
interdctions of ten third-grade teachers with the students they had categor-
tced. Each class was observed for twenty hours, and the analysis of the
data suggested that teachers interacted difterently with each of the student
types.

ood and Brophy (1972) replicated and extended the work of Silberman

with observational research on these four types of students in first-grade
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classrooms. Their results were similar to those obtained by Silberman.
Silberman had collected his attitudinal information before observation;
whereas Brophy and Good collected theirs after classroom observation. Appar-
ently teacher behavior was not influenced by the fact that teachers 1in the
Silberman study were asked to classify their students before the study.

Good and Brophy also obtained differential teacher interactions with the
student types 1n schools having different SES population. The patterns of
teacher interactions with the four types of students appeared to be indepen-
dent of school context.

Power (1974) conducted a study of the effects of teacher-student inter-
action. student characteristics, achievement, and attitudes. A battery of
tests measuring twenty-three pupil cognitive, instructional, and personality
characteristics was administered to 150 grade A students. A second battery
of tests which measured ten outcome variables (including achievement, atti-
tudinal, and sociometric variables) was ad@inistered at the end of the
school vear. Through a series of canonical analyses of the ten outcome vari-
ables with the twenty-three pupil characteristics, four student types
emerged: success. rejection-dependency, person-orientation, and social
nrientation.

Three of Power's derived student types closely corresponded to three
of the student types reported in the Jackson et al. study. Jackson's re-
jected student is similar to Power's alienated student; both of these stu-
dent types ave Seen as overwhelming and frequent causes of behavioral pro-
hiems within the class. Power's dependent student is similar to Jackson's
concern sE’Uent. and Jackson's attachment student and Power's success stu-
dent also have like charac;er)stics.

(,00d and Power (1976) attempted a synthesis of the work of Jackson,

merman, and Power. They added a fifth student type (phantom) to the four

|
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student types researched earlier (Jackson, Silberman and Wolfson, 1969;
Silberman, 1969; Good and Brophy, 1972). 1t appeared that the types of

students described by teachers and the types of students derived by exam-

ining student preferences, achievement, and personality characteristics
could be summarized into five types. A brief description of these five

types of students, based upoit the work of Good and Power (1976), follows:

Student Types:

l. Success students. These students are essentially task-oriented

and academically successful. They are cooperative in class,
tackle almost all questions, and create no discipline problems.
The teacher 1s more likely to direct more difficult questions to
them, and they get most of them right. Success students like
school and tend to be liked by both teachers and peers.

2. Social students. These students are more person- than task-

oriented. They have the ability to achieve, but value friend-
ship more than school work. They are likely to get called on
tairly often by the teacher to help them become involved and be-
cause theyv are able to answer €asy questions. However, some of
their answers are incorrect or irrelevant. Also, social students
are among those most likely to be criticized by the teucher.
While they are fairly popular and have many friends. some social
students are not well-1liked by their teachers.

3. Dependent students. These students are the clinging vines of the

classroom, always looking for teacher support and encouragement,
asking for direction and help. They are frequent hand-raisers,
more likely to guess and make errors, and make extensive but

roughly task-appropriate demands on the teacher. Most of these

-
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students achieve at a low level. Teachers generally express concern
regarding dependent &tudents while their peers reject them.

Alienated students. These students include the disadvantaged and

the reluctant learners. In the extreme, they reject the school and
everything it stands for. This rejection may take one of two forms:
open hostility or withdrawal. It follows that they are either highly
aggressive and create serious behavior problems or they withdraw

to the fringes of the classroom and are ignored by the teacher
entirely. Teacher attitudes usually reflect rejection or indiffer-
ence.

Phantom students. In most instances, these students are neither

seen nor heard in the classroom. They are about average on every-
thing but 1nvolvement in public settings. Some of them are shy,
mousy students while others are quiet, independent workers of aver-
age ability. They are rarely actively involved in class or group
activities, never volunteer, and never create problems. The teacher
will have trouble remembering who they are and express attitudes

of indifference toward them, as will their peers.

Approximately ten weeks after school began, control and treatment

teacners were given Power's student descriptions and were asked to classifty
their students. In addition to the five typologies, a sixth classification
was\included for students who did not fit ary of the other five descrip-
tions. Only fourteen students out of a sample of over 500 were classified
a5 not helonging to one of the five types. All teachers except two felt
that the five types were quite appropriate for describing students. Two
teachers who said they had difficulty classifying students were dropped
from the sample 1n an effort to include only those teachers who felt that

they nnderstond the rating form.

-~
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Interaction of Treatment With Student Types

A three-way, completely crossed-factorial design was used for the
analysis. The independent variables were treatment, student type, and
sex. The treatment variable had two levels: one level represented the
math program (Good et al., 1977); the second level represented the con-
trol group. The student classification had five levels, each represent-—
ing a different student typology. Sex was included as a control variable,
to determine whether the treatment of student types 1interacted with the
sex of the students in the study. Separate three-way models were used for
analysis of the two dependent variables, the measure of student achieve-
ment (residual SRA score), and the student attitude measure. It is beyond
the scope of this report to fully interpret and discuss the data, although
much of the relevant data 1s presented in Tables 1-4. Again, the inter-
ested reader 1s referred to Beckerman (1981) for further details and dis-
cussion.

As can be seen in the tables, there were significant main effects
for treatment types and student types, but not for sex, when the SRA
residual scores were used as the dependent measure. All five student types
obtained higher mean SRA residual scores in the treatment classrooms than
1n the control classrooms. It could also be seen that both males and
females benefitted from being 1n the program. A few brief comments about
each of the student types follow.

Success students had the most positive achievement gain of the
five student types in élassrooms implement ing th% mathemat ics program.
On the basis of these data, it could bhe concludeé that high-achieving,
high-ability, independent students have better performance in a highly
structured, briskly paced, and teacher-directed learning setting than do

other students.

10 -
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Social students in the treatment program also had greater gains
1~ than were predicted and also significantly more positive attitudes than \
social students 1n control classrooms. Beckerman suggests two possible
explanations for these results. He argues that the highly structured,
formal setting led social students to have more successful academic exper-
1ences than they had 1n other educational settings. Alsv, the teachers’

! “«
checking ana recording of students' successful performances further moti-
vated students to continue academic work. He suggests that a second expla-
nation for social students' improved performance and more favorable atti-
tudes relates tolthe high participation aspects of the treatment. He
writes, "The mathematics program advocated frequent teacher-student inter-
action throughout the review and development sequences. The mental compu-
tation exercises which occurred within the review sequence were conducted
totally through verbal interaction. A general criticism by this investi-
gator/observer concerns the mental computation exercises. Classroom obser-
5

vation of this exercise indicated that generally only about half or less of
the students were actively participating, because the questions were too
difficult for the majority of students to solve quickly. For the high
achiever 1a general and the social student, who prefers to interact, this
would be a positive situation. Perhaps a social student frequently inter-
acts in non-academic ways, because a typical classroom does not provide
enough opportunity for them to interact in academic ways. The positive
correlational finding for mental computation and review (though not signi-
f1eant) combined with overall analysis supporting the program 1n general,
support the hypothesis that the high participation aspects of the pro-

aram was particularly beneficial for soctial students." (p. 112).

weckerman also provides a brief rationale for the etfects ot the

prograr on dependent, dlienated, and phantom students. This material

EMC o,
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folloQé. "The debenéent student type had both better and slightly higher
than predicted performance in classrooms implementing the program. This
student type was described as a very conforming, highly anxious, low-
achieving student who makes frequent demands upon teachers for individual
help and/or reinforcement. Prior research indicated that this type of
student performed well 1n high-structured, high-participation setting.
where the objectives were clearly organized and described. In particu-
lar, results from the Whitzel and Winne (1976) and Bennett (1976) studies
indicated that low-achieving students had better performance ir an .ndivid-
ualized setting with the objectives being matched to the individual's
abiflty and the environment was student-centered. Perhaps a brisk pace and
objectives were more appropriate for higher achievers. Hcwever, the home-
work assignments (significantly correlated) provided additional practice
needed to comprehend objectives and to keep up with the brisk pace main-
tained in the classroom. \

In general, the program is a very positive learning environment for
the depeadent student type. However, teachers should be cautioned not to
1ncrease the pace 1n interactions with other student types at the expense
of the dependent student. That is, teach;;s should maintain a brisk pace,
but also provide increased amounts of individual teacher-student inter-
action with the dependent student.

Ti.2 alienated student type had greater performance in program class-
rooms than in control classrooms, but still peerrmed much lower than

]
predicted. The program was least successful with this type of student.
Prior research, particularly the Bennett (1976) findings, indicated this
type of student has better performance in an individualized setting, where
the curriculum and objectives are matched to the individuai's pace and the

program is student oriented (1.e., affective/aesthetic).

= 1'.)
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7H0mework was positively related to the achievement of the alienated
student. That is, homework is advantageous and enhances the achievement
of the student type. However, the negative residual score, and negative
correlations of the observational data indicate program modifications are
necessary to significantly improve the performance of the alienated student
type. These findings 1n conjunction with prior research findings (Bennett,
1976; Ebmeier and Good, 1979; Solomon and Kendall, 1976) suggest that the
program should be more individualized for this student type. Perhaps indi-
vidualized workbooks and assignments, in connection with more opportunities
for the student to work independently (i.e., less teacher interaction) will
provide a beneficial environment.

Interestingly, the phantom stuéent had better performance in the mathe-
matics program classroem than in the control classrooms, yet significantly
more negative attitudes. However, while achievement was better in the pro-
gram classrooms, it was still slightly less than predicted. The low residual
score and negative attitude findings suggest that the mathematics program
should be modified to some extent. The phantom student was, in part, de-
scribed as an 1ndependent student of average ability/achievement. Relevant
findings from prior research (Peterson, 1976; Bennett, 1976; Solomon and
Kendall, 1976) described a high-structured, low-participation, formal set-
tin as a more beneficial environment, compared to individualized, informal
or high participation settings. In general, the mathematics program was
descrithed as a high-participation, teacher-directed, formal-instructional
system. In particular, the program called for frequent teacher-student
interaction and accountability behaviors. Relative to the phantom student,

K3
the encouragement of frequent teacher-student interaction possibly had a

more etrimeantal 1af luence, particularly upon their enjoyment of the math

class ‘1.e., their attitude), than a positive influence.
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Cornelationai results indicated the checking of homework was possibly
associated with achievement of this student type. The general implication
'
of the findings may be that the phantom students prefer teacher recognition

of their performance but not through public interaction (this material was

drawn from pages 113-115 1n Beckerman's dissertation).

Direction for Future Research

These results, along with those presented earlier by Ebmeier (1978)

and Ebmeier and Good (1979) indiéate that the rathematics treatment program
we experimented with was generdlly successful. That 1s, students in all
cases made more gains 1n Ehe treatment classrooms than they did in the con-
trol classrooms. However, in some'cases, thése were important beneficial
gains but for some types of students (particularly in combination with cer-

S

tain types of teachers); the gains were not particularly .mportant or im-

pressive. We feel that what is needed at this point 1n time is a very com-

prehensive, analytical examination of the interactions of different types

of programs with different tvpes of students. The tield has started to pro-

’

duce some Interesting experimental programs, but we need to begin to inte-
grate and consolidate these findings &cross studies and loék for -their

implications tor teacting. An example of- what this integration miéht ulti-
mately look like 1s prov1dea in a brief table that Beckerman prepared (see

Table 5). To reiterate, what we need now.is a very careful integPation of

i, i . .
avallable results aad then to bégin to ddvise studies that experimentally
test some of the hypotheses that emerge from'this synthesis. Performing

this syntehsis will be a very difficult, analytical task’because treatments

. -

vary 1n their composition from study to study 'and- also. definitions of stu-

dent types use different operational procedures. Nonetheless, it seems.

E

’ *
tmportant to begin such work prior toithe collection of new data efforts.
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It will not be easy to make detailed comparisons across different
studies for a varietv of reasons. For example, 1n Beckerman's research
(1981), the teachers who classified studeuts according to the five types
assigned students disproportionately. In particular, 249 students were
described as success students, 147 students were define¢ as social stu-
dents., 90 students were defined as dependent students, 43 students were
described as alienated students and 69 students were described as phantom
students. Teachers in different populations might assign more or less
students to particular cells, and indeed even in this study teachers showed
‘nd:vidual differences 1n the number of students that they assigned to the
fyve types. Although such categories are helpful in getting the plienomeno-
logical reactions of teachers to students, they also make 1t likely that
definitions will vary from teacher to teacher and sample to sample, depend-
1ne upon the relative standards that teachers impose.
\
Tn future research. it may be useful to have teachers use some sort
»f distribution for classifying students. Also, 1t may be useful to experi-
ment with having teachers identify only two or three students pezr category
1n nrder to keep the typology as pure as possible. Given that teachers’
definitions 'n defining students and the criteria they impose in assigning
gsrudeqts tacel's mavy vary from teacher to teacher, 1t is very difficult
to tel. how closely teache%—assxgned categories parallel typologies derived
in_ other sources, Indeed, treatment variations vary widely from study
stuldy 4al what one 1unvestigator calls open may be relativelv structured
4 vt farent nopw!gzlon. Also, when data are broken down by achievement
<pl, #hat 1s a wroup of high-achieving students 1n one study may corres-
nn' ~ara rlngely to the absolute achievement level of students classified
n
irv e pre 1 ather work. Again, such comparisons will not be easy

%
o that tlte freld 1s ready for some svanthesizing that will
L)
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perhaps generatefhypotheses that can be tested in the future and such syn-

thesizing work may also lead researchers to begin to 1mpose a more standard

and more rigorous definition of the populations they are working with.

d
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Table 1

Aratysis of Variance
Hoperdent varionla--Sh Residual Scores

Cex

Ty a ent S Studeas Typ2

Traatmeat x Sex

Studant Tyne x 5€4

4

Treatment x Sovdent Type
% Sex

Evrror

e an - e — o — = ———— i o =

4 87¢ 6.84 No°
1 62 1.93 17
4 45 G.35 84 .

578 188558

\’s y




Table 2

* e Theea Independent Variah].s--
Tvre and Sex Tyna

Studznt Type 1 249 1.52
Studant Tvnz 2 147 ~-0.27
Stucent Type 2 a0 0.45
Student Type 4 43 -3.12
Student Type 5 ' 69 -1.38
1ales 50¢ - 0.52
rorales 292 -0.27

e
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Table 3
i avarces of SRE Toiviull o SoCres 7o~ Student Tynes
'y Treatoess crs Lentrel C1assroons
7 control ¥ Difference

Scudent Voo Tpeatoent X

Success 2.72 -0.60 3.32
Sacial 0.99 -2.97 3.96
Denancent 0.5% ~i.96 2.52
Alienatcc -1.14 -4.68 3.54

Fhaatom -0.37 -2.61 2.54
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CHARACTERISTICS

Success Student

O Wwh =

High Achiever/High Ability
Independent/High Achiever

. Type 1

Cluster 1 and/or Cluster 5

Social Student

N W —

. High Ability

High Ability

. Type 8
. Cluster 3
. Type 4

Dependent Student

—

. Low Achiever
. Low Ability, Conforming High

Anxiety

. Type 4
. Type 1

Alienated Student

N W)=

Low Achiever
Low Achiever, Low Anxiety

. Type 7
. Cluster 2
. Type 3

Phantom Student

1.
2.
3.

Independent, Quiet
Type 5
Cluster 5

able

AUTHORS

(Whitzel and Winne, 1976)
(Peterson, 1976)
(Bennett, 1976)

(Solomon and Kendall, 1976)

(Whitzel and Winne, 1976)
(Peterson, 1976)
(Bennett, 1976)

(Solomon and Kendall, 1976)
(Ebmeier and Good, 1979)

(Whitzel and Winne, 1976)

(Peterson, 1976)
(Bennett, 1976)
(Ebmeier and Good, 1979)

(Whitzel and Winne, 1976)
(Peterson, 1976) -
(Bennett, 1976)

(Solomon and Kendall, 1976)
{Ebmeier and Good, 1979)

(Peterson, 1976)
(Bennett, 1976)
(SoTomon and Kendall, 1976)

MOST BENEFICIAL ENVIRONMENT

Fast paced setting, high structure,
low or high participation, whole
class or traditicnal approach as
opposed to an individualized setting.

Fast paced setting, high structure,
high participation, whole class or
traditional approach as opposed to
individualized, student centered,
approach.

High structure, high participation,
traditional or formal approach.

A low participation, individualized
setting, emphasis upon affective/
aesethic rather than cognitive.

A low participation, high structure
setting.

[
9¢1




References

Beckerman, T. A study of the main and interactive effects of student

types, sex, and a treatment program on the mathematics achievement and

attitudes of fourth-grade students. Unpublished doctoral disserta-

tion, University of Missouri-Columbia, 1981.

Bennett, N. Teaching styles and pupil progress. London: Open Books,
1976.

Ebmeier, H. An investigation of the interactive effects upon student

types, teacher types, and treatment types on the mathematics

achievement of fourth-grade students. Unpublished doctoral dis-

sertation, University of Missouri-Columbia, 1978.
Ebmeier, H. and Good, T. The effects of instructing teachers about good
teaching on the mathematics achievement of fourth-grade students.

American Educational Research Journal, 1979, 16, 1-16.

Good, T. and Brophy, J. Behavioral expression of teacher attitudes.

Journal of Educational Psychology, 1972, 63, 617-624.

Good, T. and Power, C. Designing successful classroom environments for

different types of students. Journal of Curriculum Studi- ,, 1976,

8, 1-16.
Good, T., Grouws, D., Beckerman, T., Ebmejer, H., Flatt, L. and Schneeberger,

S. Teaching manual: Missouri mathematics effectiveness project

(Technical Report No. 132). Columbia, MO: University of Missouri,
Center for Research in Social Behavior, 1977.

Jackson, T., Silberman, M. and Wolfson, B. Signs of personal involvement

in teachers' descriptions of their students. Journal of Educational

Psychology, 1969, 60, 22-27.
| B



158

Peterson, P. Interactive effects of student anxiety, achievement orien-

tation and teacher behavior on student achievement and attitude.

Unpublished doctoral dissertation, Stanford University, 1976. .

Power, C. A multivariate model for studying person-environment interac-

tisns in the classroom (Technical Report No. 99). Columbia, MO:

University of Missouri, Center for Research in Social Behavior,
1974.
Silberman, M. Behavioral expression of teachers' attitudes toward elemen-

tary school students. Journal of Educational Psychology, 1969, 60,

402-407.

Solomon, D. and Kendall, A. Final report: Individual characteristics and

children's performance in varied educational settings. Chicago:

Spencer Foundation, 1976.

Whitzel, J. and Winne, P. Individual differences and mathematics achieve-

ment: An investigation of aptitude-treatment interactions and

evaluation of three instructional approaches. Paper presented at

the annual meeting of the American Educational Research Association,

San Francisco, 1976.




' - Appendix 3
|

Analysis of Fourth-Grade Mathematics Treatment Program Effects on Students

! At Different Achievement Levels




160

The data briefly reported here address the question of differential impact
of the fourth-grade treatment on different ability students. The students were
divided into quartiles (on the basis of.their‘pre-achievement scores) and that
classification was used as an independent variable along with status (tf;atment ox
control) with residual achievement serving as the dependept variable.

There was a strong main effect for status (p = .0001). Students at all
achievement levels benefitted from treatment versus control statusf There was a
weak main effect for achievement (p = .08) and no interaction effect (p = .53).

Although the main effect for achievement is very weak (p = .082), it does
merit comment. From the examination of the mean scores (see Table 1), the *reat-
ment seemingly had the most impact on the slightly below average students. It
should be noted that this effect was very weak and also that the analyses reported
here are based upon‘using the student as the unit of analysis (which tends to exag-
gerate effects). Inxreporting the treatment effects in the fourth-grade study (see
the body of this repbrt for those results...or see Good and Grouws, 1979, Final Re-
port), the classroom was the unit of analysis used for making judgments about the
effectiveness of the program as a whole (a more conservative approach). However,
here we were looking at the effects of the program on students at different achieve-
ment levels across the sample as a whole and using the studerts as the unit of
analysis seems to be an appropriate way to make this judgment.

Such data suggest that the treatment had generally positive impact but that
some students benefitted more from the program than did other students. More details
of thi; analysis as well as comparable data for the sixth- and eighth-grade treat-

ment programs will be presented subsequently (Good, Grouws, and Ebmeier, in

progress).




-l

\ Table 1

Students' Residual Mean Scores on the Basis of Student Achievement

“"‘l=- on the Pre-Test and as a Function of Program Participatiqn

(Treatment or Control)

Treatment Control Difference
Top quartile 1.66 -1.53 3.19
Next quartile 75 -2.0 2.76
Next quartile 2.58 -1.35 3.93

Lowest gquartile 1.57 - .95 2.52,
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Vscba] Problem Solving

Introduction

There are many reascns for teaching students mathematics and different
people stress different reasons as they testify to its importance. On one
thing, however, there is universal agreerent: mathematical problem solving
is of para~ount importance: This agreement stems from the fact that many
real world prodlers are mest easily solved by expressing and treating them
mathematically. An irportant step teward developing problem solving ability
in stucents is to help thewm gain ccrpetence in solving verbal problems. By
verbal problems we mean those problems which are corronly referred to as
ngtory preblems” or “word problems." These are the problems that are tradi-
tionally found in contemporary student mathematics textbooks.

IQ the past, instruction on verbal problem solving has amounted to
little mo;e than the teacher solving a few sample problems in front of the
class and then asking students to solve similar problems on their own.
Usually such instruction is grossly inadequate; students do not understand
the assignment and are not able to do the problems successfully. Because of
such poor presentation many students develop a permanent dislike for these
problems. This cituation is particularly unfortunate because research has
shown that there are a numter of instructional strategies that can be used to
improve student problem solving perforrance significantly. The remainder of
+his manual 1s devoted to describing techniques that can be incorporated
successfully intc daily instructional practice. When these techniques are
used systematically we believe that students' ability to solve verbal prob-
lems will show steady progress. T

In particular, it is important to include some work on verbal problem

sol&ing each day. Too uiten verbal problem solving is taught only three or

i
LI




four times a year as a speciai topic. However, it is only the day to day

brief but systematic exposure that will allow students to become proficient

in solving mathematical proble~s.

Fone,
-
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Problems !ithout lumbers

The use of problers withr umbers is a very effective instructional
technigue for iroreving ver. em solving performance. It provides
students an opportunity to gain insight into the problem solving process by
avoiding the use of numbers and thus the need to perferm any computation
whatever.

Exarole
To illustrate tre rethod consider the following typical problem:
Two classes s¢! hall game tickets.
One class scid '

How many did
(Holt Schnol

This problem can easily be rephrased so that it is a problem without numbers:

OQur class and “rs. Smith's class sold tickets.

We know how many tickets were sold altogether

and how many tickets our class soid.

How many tickets did Mrs. Smith's class sell?
The teacher presents only the problem without numbers and asks the class how
to solve it. An appropriate answer might be something like this: "I'd sub-
tract how many tickets we sold from the total number of tickets to find how
many tickets Mrs. Smith's class sold." Time.permitting, the teacher should
follow-up with another problem without numbers or occasionally consider the
same problem only with the numbers included.
Rationele

The specific reasons why this technique is effective are difficult to

jeolate. Cne reason for its effectiveness may be that it causes students to
focus exclusively on the Eggﬁgg_needed to solve a problem without any numeri-
cal or computaticnal distractions. Many teachers realize that too frequently
stucdents begin doing the computation before they have really thought through

%he pro-lem. In fact, sone students have been known to begin computing before

H
1
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they have vead tre entire preblent rAvoiding the use of nuinbers tenas to
e}
resolve {ie¢se kinds of prolless. Since the stralegy docs not reguire compu-

tation, siudents con be exrescd to a suustintial number and varicty of verbal .

>

proble s in a shcrt pari

Imploront: oy

This techr-zun chould be w22 froa.ently s partrof @ cerprehersive
effort to + ~rovs Sy oosic 7T ot oNills. Iboseoos esprcially oivcece-
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Writing Verbal Problems

Research has shown that when students create and write verbal problems,
their rroblem solving ability wmproves. Certainly a comprehension of ihat con-
stitutes @ problew is necessary in order to succeed at writing problcns, and
this is turn may be a vital ccrgonent in learning to solve verbal problems.
Example

There are a variety cf interesting forrats that a teacher may use when
having students write verbal preblers. COn2 rethod is to supply data and ask
studerts to make up their own prodlens based on this information. For example,

the data richt consist of 2 football team reoster like the one below.

Player Position Year Heiaht Height
Anderson, Bill  Quarterback 9th 5'8" 155
Baker, Burt End 8th 57" 140

Brunson, Jim Quarterback 5t 135

To illustrate the kinds of problems that may be written, the teacher could sup-

ply erarples like the follewing which range from the easy to the complex:

Bill Ancers nd Jim Prunson are both quarterbacxs
on the Yerorial Jurior High School fecothball tearm.

Bill wel 55 peunds and Jim weighs 125 pouncs.
Bi11 weig-s how ruch more than Jim?

There are thrce cuary acks on the Merorial team.
Jim weighs 125, 21 , and Sam 120,
ht of the quarterbacks?

A1l 33 players on the Memorial team are coing on the
bus to the away geme with fulton Junior High.
Highwey 24 is the shortest way to Fultor, but the
Mason Crect bricge on this route 1imits loeds to
lass than five tons.

The hus with tne criver weichs 3200 pounds.

Will t'e Sus ioaced with tho .layers be too heavy

to use Highway 267

1"
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Lhose situztions where students are presented with problems to be solved. This

-

After stuients have nad some experience writing problems, the teacher may

,e
[

allow them to rake up problems by supplying their own data from situations

Py

that are of in‘erest o then. Placing some restrictions on the problems to
be wiritsen will relp to keep this activity ccnsistent with the operations and

kinds of r.-hers currently being studied. For example, a teacher might want

o

to restroct tre ¢ il.-s written to those that can be solvec by division cf

tv- s

whole r.-_=2rc ¢r to trose involving additicn and subtracticn of fractions.

of havins students create verbal preblers is clescly tied
to their oi- ulsirecus covaler—ent of the ideas of information given, informaticn
to find, ard a iink or path frem the forrer to the latter. Writing a probien
requires attcntion to ail three ccuponents. 1In the early stages of this devel-
opment a stucert may only consider the given aspect and write a “problen"

like:

Suzi has 9 packages of baseball cards.
There are 12 cards in each package.

As students progress in their ability to comprehend what constitutes a problem

ard thus the ability to write problems, there is likely to be some transfer to

transfer ray be in the form of recognizing what is given, what is to be found,
or that the task is to build a bridge or link between the tvo. The importance
of this transfer is ershasized by the nuimber of times we have all heard the
comment: “I really don't know where to begin." If teachers regularly have

students write verbal problems, they should hear this question much less fre-

quently.

Implementation

This technique can be closely tied to instruction on any of the basic

operations (addition, subtraction, multiplication, .nd division) as well as

.! .
.
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most other tenics, including measurerent and geometry. Students may be asked
to write problers in class, as part of a homework assignment, or both.

Allowing s*ucents to sclve one anothers' problems often stimulates

thejr ir-=rest. "Contests based on ideas 1ike "stum the teacher™ and “problen
t

of the weak" also edd variety and interest.




Students who estirzte the answers to verbal problens before they
atternt to sclve tra- seem to make important gains in tne ability to correctly
solve probichs. Use cf this technique is not difficult, yet the payoff fror
using it cin pe substantial.

Example g
Students c.~ 2 ashed to ostimate the answer to any verbal problem.

Consicer this preoic

Jarzt picked 17 duisies for each of her

Students rey estirzte the ans. ) errmally thinking of the product
15 X 40, cr by infcrwa?ly‘thinking of 15 sets of 40. Another estimate might
be 700 by thinking that the answer will be somawhat less than 20 X 40. Each
of these estirates is close encugh to the exact answer of 646 to serve the
desired purpsse. Gf course, studerts may estimate the answer in an entirely
appropriate way that is very different from the formal and informal methods
mentioned here. A cdiscussion of the methods used to estimate a particular
answer can be very enlightening for students and teachers alike. In partic-
ular, such discussions provide an excellent learning experience for those
students who have & poor concept of what is involved in the estima:r0n process.
Rationale

The btenefits derived from using the estimation strategy may be due to
ceveral factors. In order to estimate the arcwer to a problem a student must
comprehend, at least in an intuitive way, what the problem is about. This is
an important first step 1n solving a problem. A reasonable estimate of the
solution.also suggests and climinates certain computational procedures. For
{nstance, in the previously cited example the operations of additior, subtraction,

s
)
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and division «re ruled out quickly since there is no way they can operate on

the nursers in the problcn (17 and 38) so that tne result will be anywhere

close o a reasonzble estimzte; in fact, such operations would not even yield

a thres-cigit rumoer.
Ancther factor which may contribute to the value of estimation is that
it provides a safiguerc frem absurd answers and thus provides a means of detect-

»

ing ccmoutaticn errers. 1though there ray be other reasons vhy the estimation
technicuz i5 so efrective, suffice it to say that the results are generally

very pcsitive.

Implemcnzaticr

The estir.-icn techrique is easy to use and should be used in two
distinct situaticns. First, it stcould be used regularly as an instructional
method, perhap; by teing a part of a reqgular rotation among other problem
solving methods. Second, once students are acquainted with the idea, they
should te required to make and record an estimate of the answer for every
verbal problem they solve. Teachers are responsible for soliciting and dis-
cussing estimates for all problers worked orally in class. They should also
monitor seatwork and homevork to insure that students are estimating answers
in these situations tco.

One successful approach to menitoring is to have students record
their estirates and then identify them by underlining them. Exact answers
are ther either circled or underlined twice.

It is important to emphasize again that discussion of the various
methods of making an estimate for a specific problem is an jdeal learning
situation for those students having difficulty with this technique. Teachers
can al.. foster the initial development of this ability by thinking aloud as

-~

they —.' . their estimates as part of work done in front of the class.




173
Providine --.ctice in rounding numbers ard doing mental computation is also
beneficial. A terch:- must eipnasize that in order for an estinate to be
helpful i+ .3t be carefully made and not a "wild guess.” Tcachers can best

do this

[3A)

1y in tha year by frequently modelling (thirking out loud) “and

(]

clearly cnstratins to students how to make estimates.

Cne final irnought to keep in mind as you do eétimation vork is that
actiratis  can ooz v 72l in nature and need not rely on formal calculation,
eiihor Lot oin oo cntil. Recall that the product of 20 aad <0 can be
thouant ¢ infcr a2l ¢s 20 groups of 40, and the appreximate result gaincd
from rel “rooon ¢ z's cuzntitative sense is usually eccurate enough to serve

the desircs pumoses cuilined in this section.

[
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Readina verbal Problems

The inability to read verbal prchblems is a definite factor in the
difficulty rany siuczrtls have in learning to solve verdal problems. Thus a
sustained erfert to onerce e reading prodlems is necessary in order to im-
prove verbtal prebler sglvirg ability éignificant?y.

Exarnia

rape are oty Soocts to the reading process that rust be talen into
account 1n tre instruczicnal pYoCess. To read well a student must be able
not only to 'string ulves taseiher,” but also 10 corprehend these words.
Consicer this pronlen:

The Great Pyramid w2s originally 481 feet tall.
The Great Pyranid w.os as tall as a building of
how many siories, it you use 12 feeo per story?

(Addison ‘esiey, Investiga:ing_Schqgl_mathematics,
Grade 6, P. 141)

There are rany kinds of recding-related difficulties associated with verbal
problem solving. An initial difficulty in the example problem might be with
recognition of vorcs like "Pyramid" and "byilding." Another difficulty,
associated with a higher level of thinking, might be recognizing a word but
not associating it with its appropriate meaning. In the example problem a
student might incorrectly think of the word “"stories" as being a collection
of narratives rather than a measure of the height of a building. Finally,
ever if the words and their meanings are correctly discerned there is s5Cme-
tires difficulty with general comprehension. AmONg other things the student
must realize wha: information is given ard wrat is to be determined.

1f a stucdent cannot read a problem he is going to have great difficulty
solvingy »%. We now examine a method for handling these reading-related prob-

lems.

1 ‘
~
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Thzre are tuo goals to te worked on jointly. First, assistance nust

be given to studcnis to hip Eh;n overccme their reading problems. Progress

on this cc2l is oriented tcnérd a long term solution to the problems, which

in tufn 1i11 result in tetter prcblem sclvers. The second goal is to provice

practice 1. solyirg verbll arcslems wiich circumvent readirg difficulties.
This is (.o by t1z teczrir rezling pretiens aloud, using tepp recorders, ant
<o on. Tra seconz «oal ins.ies ihat drgrovement in verbal problem solving

i1l not rave to wiit uncil tne reading difficulties are remediated wiich in

many cises roiy imolve @ considerable period of time.

Scveral thinos rost be done as part of ow reqular Qg&ﬁ\matics

eﬁ:“i . A g
instructicn recardless of the particular topic teing siudied in order to re-

duce the possibility of%1auer reading difficulties. Terminology must be
given special attention. Whenever a new term is introduced it musi be writ-
ten on the boar¢, carefully pronounced first by the teacher then by the
students, and then its geaning must be carefully discussed. This discussion
should include both exa=ples and nonexamples of the concept and also distjn—
guish betwzen the rathematical meaning of the word and any nonmathematical
uses of trne word. For exarple, the word "plane" has a special mathematical

meaning quite differentffrom everyday use where it might designate an airplane

or a hand tool. |

t

Whenever verbal problem solving is the main topic for a lesson the

teacher must take direct steps to deal with reading problems. This means that
all problems presented .in the development part of the Tesson and the first
problem in any seatwork assignment must be carefully read aloud by the tee “er
or ¢ student and important words and ideas diccussed. An example of how this

is done is described later in this section. Students must also be given

120
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reading assistance on more than the first sealwork problem. A teacher cculd

effectively mahe use of aud\o rccordwngs of the problems, or provide rceding
assistance as neecad and requested during th° seatvork time.
Special attention to reading problems alonz should be incluced peri-

odically curing *he daily pertion of the mathematics period which is devoted

to proL’c solvirg. This may involve teachers and students alternately reading

problc 7, wili & disguesion of each problcn after it is read. For exawple,

in the ool
llaves
cn t‘ feiy S?a‘." If e:cw flo“r
'i]?, “he wave o u]d be
bu.]d‘ e new meny floors?
Investicat an School i'zihcmatics, |

~ several reanings of the word wave" could be discussed, and attention would
also be given to identifying the two pieces of information given'and what
needs to be cetermined to solve the problem. Problems to be read may be col-
lected from the textbeok, teacher and student written problens, and problems
from older tertbosks which are no longer in use in thé school district. In
order to focus primarily on reading, especially reading fér meaning. problcms
read and discussed need not be solved. This allows for many problems to be
considered in a short period of time.

Progress on reading difficulties should result from the above mentiened
suggestions. Of course, progress can also be expectcd from students due to
their regular reacing instructional progrem. Certainly it is quite appropriate
for ~atheratical raterial to be used as part of this instruction. Finally, not
all students will benefit to the same degree from the attention to reading prob-
lems, but it will be a valuable 2xperience for some students.

Anyone vho has taught verbal problem solving is aware that reading prob-

lems which hinder verbal problem solving do not appear in isolation. How many

Ly
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pret lem tooa nonrcader and he still could not solve

[o%)

times how - Lo

the probl. .7 Far 1h1s réeson attantien to reading 1s only one of the many
- o

innortany toohaic.os thot nust be ¢iven regular cotentien in instructicn on

-

problem sciving.
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Writing QD_QPQW Sontonce

tany petential tenciits of mathematics learning are realized when
mathesotios S5 uecd 1o g nhysical situaticns, bccause it 15 1n this way

that =1 - ».ics 15 usaed o selve ovoryczy proclens.  The sirplest sitvation

i

where this ‘s ploce is ere #n cpen contence 1S written to represent
ver' 31 peel e favoloang oo aninal nwnesy of corzitions. Veroel preblicos
can Cfuon oocolnil T ner L TeTnT bvg .o this .an bul sere razoo o

cho,t LocL LT.a Tty ve AoaiTy tootrrsloic menoTo CorTiVIOnS AN e
pmatic-l coosencas fsoveiater 1001 spen el mreblen colvins parfommerce.

This problen can bz fyenslited into ihe oron senienc

; " : e A AL : " - ; S
ensya T EAE ayehien 16 teon 10UnG {_‘,' SOT’(’;T‘AS tre open sontence using 1
3

forral roons such as (siinaticn or by formal calcuiaticn of th2 quotic

As with miry olher cuccessful technicues, this tecnnique probebly

o
.

Y - 3 . [ | 4 ! F o o4
AL T H i R T A copcing tho siudent Lo recc carefuily ant 0 C

' ~

4o ripg nithotre ceaninn of the predicn. That is, it is necessary to deler-

mine 'o 0 the given information pieces relate to one another in order to write

an apuvopriate oren centence. Another reason for the uscfulness of this

meths 4 i that it reduces merory load in complex problem gituations. Given

L. ¢

a comnl oo oobien “nyntuirg rany condi‘ions it i3 difficult, if not impossitle,

ERIC i

A
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to mento v S, opLmruiate, comsLoe and contrast the qiven condtitions
If on tio -y ..nz, Thece conditions are represenced in the rorn of a
colleciisn of o7° sentences tro task fzcomes much nere manaccable.  for
erarnle, =52 Tcllc ey ovebicn is 23T Ticull te solve without the use of cpen

sentences. //

pd

-~ - 4 ~ - ~ -~
Inordor t5 oot a foore arogld
4 - a“ - ~- < [N T oy
Lo € oL YRR J SO ALSTURVII R G ¢ ](7
3 . N -~ PP
oooL L oL o o 2 e neerndL T2
- - I 4 ~ - -~ - - By 1
N - e R U N GINRPC I S G
- - ~ - 0 - ~ -~ S - ~~
R O R S, R oaCn L. L2 on
[STIE ATV
~ - [S N - -~ - - § - -~ d - 4 o = - a
Lot x o coes = s lenn oot Lh:otio cdzrcent siees Tnen LBy oG
, - iy 3 ~ . - 1 an -~ '
end Fy o T L t oz ircL SINTE v Gy F e = X aha e e
S A EEN PN oy - e o o~ . N - an v - N -
cubstit. o Th.. 0 o re second santenco we nava A(20 - k) = 2170 This

now be scived v oorial nz errcr or move formal weens, but in either case
getting the proi’oa into rondgeiole forn involved writing cpon seniences
(equaticns).

B ? + 4
Irvleron’ation

This probien solving rethod shoula be taught to all students. Hopefuily
rost students witll alroady have ned pricer exposure to the tec hnique and thus

only pericdic review will be necessary in order for then to use the technigue

is

as they colve verza™ problens. The periodic revics cen be part of a rotation
among otior toohicues deserited in this ranual and like the otherc can be
dare daily usirg o osmall part of the rathenatics ~lass pearicd.

When providing practice . translating verbal preblens to copcn sen-
tencos soveral iroortant ideas need to be remerbered. First, there will Lo
¢ tendercy for students not to write an open sentence for the very simple
“roblers. The typical comment will be "I already know how to do it:" The
~taspns Lount persevere and require that sentences be written in most caces

because only in this way will the skill be learned and the student develop

Iy
-1.‘/




the capability to apply the skill in more complex situations. Attempts to

translate ¢ifficuit prohlems involving many conditions to open sentcnces with-
out consicerable practice on simple preblems usually ends in failure.
Second, teachers rust be aware that several differen’ open sentences

may equally well model the same verbal problem. In the example already de-

l

scribed the sentence 1080 - 9 =) could be used as a model quite appropriately.

-
1
'

It's likely, however, that many students will think of the probiem ultin
catively and write tie sentence 9 ¥ = 1080. Either sentence is accentable
and hoth 'ead to a correct solution. Finally, make students aware trat ony

one open santence My rodel a large number of situations that seem percepiialiy

different but are aike structurally.

Several other suggestions may be of help. When this tecnhnique is
being used as just a small segment of the lessecn (e.g., 10 minutes) it will
be desirable frequently to have students only write the open sentence that
goes with a problen and not continue to find the exact solution. Also, for
those students who have had 11tt1e‘work with using open sentences in this uay
it will be easier if the initial translations involve simple problems. Using
problems from textbooks at lower grade levels is often a good idea under these

circumstances.
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Appendix 5

Initi1al Keactions ot Partnership and "Non-User"

Eighth-grade Junicr High Teachers to the

Misso.ri Mathematics Lttectiveness Program

#ama .
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Reacti1nns ot '"Non-U'ser' leachers to the Project

‘he evaluation heets which the twelve teachers brought to the 1nitial
project meet ing indicated extremely favorable attitudes toward the program.
it least erczht teachers rated every aspect ot the program except pace das
erther good or very pood. The review and development phases received the
f..uhest ratings. Although i1ncreased pace was valued least, six teachers
rated this part of the prouram as good or verv good. There was a good deal
of similarity between some aspects of the program and the methods teachers
vere already using 1n their classrooms. Daily review (eleven teacners),
developrent (eleven), and teachinyg the class as a whole (ten) wer: most
often designated as having either great correspondence or general overlap
with teachniques teachers were already using. Mental computation, verbal
problem solving, and weekly review were used least otten by teachers.

Tables 2 and } 1ndicate that teachers were tamiliar with all the verbal
problem-solving strategies except problems without numbers. At least seven
teachers reported using each verbal problem-solving strategy either fre-
quently or occasionallv. Writing an open sentgnce and estimating the answer

»
were employed nost trequently. teneral strengths ot the program which were
most often .rentioned were .ts built-1n daily, weekly, and broad reviews
(ten teachersi. tive teachers liked the lesson plan because class time was
sell-stractured and ti1ve reachers also liked the verbal problem-solving
mannal. The weakest ispect ot the program, as indicated by seven teachers,
vas that 1t was ton restmented, did not contain enough variety, and might
Lecome borin. tor students. Six teachers note ! that the project required
ther to do too much paperwoark and recording o! scores. Five teachers thought
there were ditticulties with the program because of the 40-minute time Limit

¢ 1~ they hid ror each class. it was dittieult for them tn work all nspects

v vauram o ta et div's lessnn, Ten ners thought that there were




ERIC

Aruitoxt provided by Eic:

183
several ditticaltres and/or changes which needed to be made 11 the bomework
phase: nomework should be started in class talthough thhs procedure 15 part
21 the program recommendation): the homework phase needs to be longer; and
they were concerned that pupils might cheat on homework assignments. In
spite of these complaints, six teachers said they would use the program
1t the modifications they suggested were made, and tour teachers said that

they would use parts ot the program.

Reaction of Partnership Teachers to the Project at the Initial Meeting

The s1x project partnership teacher. who brought their evaluation
sheets with them to the initial meeting also reported favorable attitudes
toward the project. Three teachers said that the mental computation part
ot the program was very good: two teachers rated the increased pace as very
200d (although three teachers reported that the strategv was only 50-s501);
teur ot the six teachers reported that the verbal problem-solving ctage
nt the lesson was very good. According to these teachers, the weakest parts
ot the program were seatwork, homework, and increased pace (see Table 1),

In general, teachers indicated tha* the basic training manual was com-
parahle to instructional methods they had been using. Seatwork and the bhroad
and weekly reviews seemed to be newest to teachers. The teachers reported
that they were tamiliar with most (but not all) of the verbal problem-soiv-
ing stratestes, and that they were generally using the strateg ies, at least
o7 0CCas10n.

The tree responses teachers made to questions about the project mater-
tals tollow the tables 1n this appendix and allow a detuailed examination,

2! teacher conterns and suugest1ons. As can be seen, the non-user tearhers
~ere ~uch nore thorough and expansive 1n thelr comments than were pdrtner-
ip teathers. Thes ditterence 15 mentioned in the text of the report

LI T
PP
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Jhiere e emphasized that non-user teachers were much more verbal and ex-
nressed wich more 1aterest and mare positive attect ibout the program dur-
10y the meeting than did partnership teachers.

In seneral, Tatle « 1ndicates that both partner and treatment teachera

were reisonably supportive of the progran, althouvh there uare ditterences

tn support within both vroups. lhere does not appear to he anv overall dit-

terence between partaer i treatwent groups' attitudes toward the program.

_That 1s. there 15 more Jditterence within than between cronps. This atlective
rearti1on of teichers 1 ceneral parallels the inplementation scores presen-

te! earlier, and help to explarn why there vere no ditterences 1n the

ertects ol partrer and treatment teachers.

Q
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;




189

Partnership Teachers' Pre- and Post-Reactions

One interesting question concerns teachers' reactior- to the project
¢ s

before they had the opportunity to teach 1t and after they had used the
program. As can be seen 1in Table 5, the partnership teachers' responses
betore and after the project varied con51derab1y.‘feacher 1 reported basic-
ally the same reaction to the program as a whole and to each of the parts
before and after the project. In the case of Teacher 2, all three changes
1n the rating were positive; and hence, the teacher became more supportive
of the program. The responses of Teacher 3 are about balanced, but became
slightly more negative after using the program. The same pattern 1S evi-
denced by Teacher 4. In contrast, the changes for Teacher 5 were all 1n

a positive direction and this teacher became much more supportive of the

rogram. Teacher 6's ratings became more negative over time. Unfortunately,
g

"}/‘

in the post-assessment forms, the rating of verbal problem solving was
inadvertently omitted, and comparisions cannot be made for this part of

the program. However, as we will see below, the teachers' free Tespopges
indicated a continuing interest in and support for verbal problem solving.
On the tree responses, four of the six partnership teachers 1indicated that
verbal problem solving was the most important part cf the program. However,
two of the general treatment teachers thought that this was the weakest
part. Across all teachers, the only changes which appeared consistently
were a tendency tor homework to increase in perceived value and tor pace to

Jlecrease 1ngvalue,

ERIC
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Inittal Reactions ot ''Non-User" Fighth-(rade
4 leachers (N 12) to the Missour: Mathematics

Etfectiveness Program

table 1. Gener2l Reactions to the Project

Very ! j ! Little | No
(ood i Good | 50-50 ;. Value |  Vvalue

! 1 i |
Entire Prowran A ; 10 | | |
Review 5 | 7 | ! |
Development 4 ; 7 | 1 § ]
Seatwork 4 ! b | 2 | |
Homework 4 | 5 ! 3 | %
Mental Comp. =5 | 4 | 2 | 1 |

Increased Pace 3 ? 3 f 3 { | 1
. Verbal Prob. K | 3 E 4 | |
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j
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Init1al Reactions of "Non-User" Eighth~Grade
‘ Teachers (N = 12) to the Missouri Mathematics

Effectiveness Program

€
Iy

Table 2. Correspondence to Present Teaching

Great |  General | Some | Little
Corresp. | Overlap | Overlap | Overlap
| | |
Whole Class 5 [ 5 | 2 I
Verbal Prob. 1 I 3 | 6 I 2
Developmt. 7 | 4 f 1 |
Seatwork ¢ l 2 ] 7 | 1
Homework 4 I 5 | 2 [ 1
Mental Comp. | 4 | 5 | 3
Weekly Review 1 | 4 | 3 l 4
Daily Review 3 I 8 | [ 1
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Initial Reactions of 'Non-User" Eighth-Grade

Teachers (N = 12) to the Missouri Mathematics

I3

Effectiveness Program

- Table 3. Verbal Froblem Solving

Familiarity

Problems Without Nurbers
Writing Verbal Problems
Es:imating the Answer
Reading Verbal Problems
Writing Open Sentence

<~




Entire Program
Review
Development
Seatwork
Homework
Menta] .
Incréggggmgace

Verbal Prob.

Initial Reactions of Partnership Eighth-Crade Tleachers

(N = 6) to the Missouri Mathematics

Table 1. Reaction to the Project

Effectiveness Program

1849

™ \
Very l | | Little ) No
Good ! Good | So-So | Value %i Value
| | |
1 | 5 | 0 | 0 ] 0
1 | 4 { "1 | 0 [ 0
1 | 5 | 0 | 0 | 0
1 ! 3 | 2 f 0 ] 0
1 f 2 | 3 | 0 | 0
3 | 3 | 0 | 0 | 0
2 | 1 | 3 | 0 | 0
4 | 2 l 0 | 0 ! 0
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Whole Class
Verbal Prob.
Development
Seatwork
Homework
Mental Comp.
Weekly Review
Daily Review

Initi1al Reactions of Partnership Eighth-Grade Teachers
(N ) to the Missouri Mathematics

Lifectiveness Program

Reaction to the Project

Great General
Corresp. Overlap Overlap

Little
Overlap

1
4
i

—_— — T P B

- e

r

0
0
N
0
Q0
0
0
0
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Initial Reactloae’6{/1artnersh1p Eighth-Grade Teachers

(N 6) to the Missour: Mathematics

Effectiveness Program

Table 3. Verbal Problem Solving

Familiarity Usaype

}
Occas. | Freq.
l

! o !
New | Familiar | | Never

| || I

| — | T .
Problems Without_Numbers 1 | 5 [ ] 2 | 2 | 2
Writing Verbal Problems 0o | 6 [ ] 1 | 2 | 3
Estimating the Answer 1 | 5 || 1 I 2 i 3
Reading Verbal Problems v 6 | l 2 | 3
Writing Open Sentence 0 I 6 J ' 0 [ 0 1 5

[N )
Ao




Lot N ' P ershop a0t ke ndar treatmet Teachera’ hesctio s o alter iarticapating in the Mathemaltves Progect
- v v — T
Vvt e T Tt oer I Partner | bartner Cobartaer } part er {‘rvnmvm [iredrment Irestment lredatment lrgutmentT
f ! o \ 1 , 1 N |
| 3 L | [ o L | ' | o . 1t
) — . $
We g 00T Dt o o H ) ! |
- . |
. P P . !
1 § .
. ' 1 .
~e - — -
vl oL ettt o ~ ; - ; !
T N . 4 U . i
- ——— - + -+
NN . ;
B - - "
A - R : : - i
. . > - . : T
—_— - - — ——— —— - - - = +
L - —— — - . —_— -t [ - s - + [ ort —
- 1 LY o Faorot y
. .
- :
. - T - T Ty - . . . . s
. o :
I ~ e e —— i
+ - . . . st 1 T PR b ¢ LEPORPR BN T 0w 0 vl Peow gy RS '
| Lo roa . oo aowed o ot VI [ e s ter g DTh, eole \__;
. . Py - T R ' ave e s W dap
- 1
' . o to, LT e e e w, nECEr L IR RAKH et i
g R} t A & e U 0 }\.v et E
- [ Tr 1- et T i i
L SECTL S © eoly LT i Tt L i
TN '
it )
e . ——— FALAEL — N e ——— . PR _ L
o e ! - - . . e o N et 1 t AN e T vert ol LTy
R - T v T ' it oot et te [T I A TN
~ Ny
. N i T [T [ ST S I N et ot te 't
\ .. ‘ e R T T e o
‘\ o r - S T Pt i RED te fhe T 1 t [
‘ ‘ « t T oer A Canas HEREO
\\ N t e yere ! crrrn
T : ottt 1
[ . i - - —_— — - e
1 e r - + s o [ 1 v P N3 NS vy . + ' -
LR s ' oor f Lot TR 2R ¢ oo e , AT S A
N ) ‘ f A f t. troat o !
1 ' :
' T t ool LA v P . st . 1
:
; P P I - . ~
,-‘ | [ 1 [ Teer
o ) R . toe ! ¢
- B [ Tt ’
- o
# .y v . i
i ¢ ¢ - e e e e e b e — U . La - = A
e e e = S . R R .. - _— 1
H
£y
e~
oy,
,

ot e




b4
A lower rumber indicates a more
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Partmership Teachers'

tavorable attitude.

Teacher 1 Teacher .
Entire Program 2 2t 2 (+)
Review 2 2 (o) z ()
Cevelopment 2 2 (0} 2 o
Seatwork 2 3 (=) 2 (o)
Homework 2 2 {0y 2 (0)
Mental Computation 2 2 (o 2 (+)
Pacing 2 2 10) 3 o

Table 5

Teacher 3

2 3 ()

3 2 ()

2 2 oy

1 4 0-)

3 (2 ()
1 1 (0

3 4 ()

React:ions to the Mathematics Program Betore and Atter |

Teacher o

Pre

B

)

Post

mplementat 1on

Teacher 5
Pre  post
2 I ()
2 1 ()
2 1 ()
3 2 (4
3 1 (+)
1 1 (o)
i 1 ()

Teacher 6

Pre

L)

Post

2

o

fal
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Partnership Teacher

195
Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

I. Reaction to the project

When responding to thcse questions, please yse the following scale:
1 = very good; 2 = good; 3 = s0-s50; 4 = of little value: 5 = of no
value.

_/_my reaction to the entire program

_£_my reaction to the reviaw phase of the lesson

—/_my reaction to the development stage of the lesson
2 My reaction to the seatwork stage of the lesson
—/_my reaction to the homework stage of the lesson

—£_ My reaction to the use of mertal computation problems
/_ My reaction to the increased pace suggestion

£ _my reaction to the verbal problem solving material

IT. Correspondence to present teaching

Please indicate which aspects of the program are already part of your

classroom teaching. When respcnding please use the following scale:

1 = great correspondence between what I was already doing and the
program requcst.

2 = general overlap between what I was already doing and the program
reouest.

3 = some overlap between what I was alrcady doing and the program request.

4 = little if any overlap between what I was already doing and the pro-

gran request.

_/_teaching the class as a whole

7 verbal problen solving strategies
_/_development

_J seatwork

_/ .homework

_2 mental computation

3 broad review and weekly review
2 daily roview

III. Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? Vhen responding please use the following scales:

Familiarit Usage
1 = new faxhe I = never use this strategy
2 = familiar to me 2 = occasionally use this strategy
3 = frequently use this strategy
Familiarity Usage
& 3 problems without numbers
& = writing verbal problems
> s estimating the answer
. 3 reading verbal problems
- 3 writing an open sentence
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What change§ negd to be made to improve the program for secondary
scheol application?
/ oo s e
~ ! T Es "'/' ¢ /( £t L/”("" ¢ < /"’,i‘/ ‘ . -
g I Yl / <
. o~ azu/:A/n F oo
r/"'."'/‘ ’ ‘ N ZL /‘.‘4 '/’ ’/ ’ : ’ r'
! , L ST /ﬁ-c/«zft e O e o0
Ao P o - s ‘ Y .
N .. / _,/ P i L Wirr o T A PES
/L////r_ AR A //{.txé f oe / 24 ‘/"/ L < P {/
I ‘ ’ - 1 . L £ T s
Jrrece 7 | [ icitaliom it ~FIEC R L0 T ‘
A . ((}/1 » 7% L ,77 (e .ty
; Py 2l Lo cx(/ AE< '/;f”»‘ TE
P //)25*36 A/éif 7 < l'/
In general, would you use the program (assuming the modifications you

suggest in question # 3 are made)?
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Reaction of Cighth Grade Teachers to the

Missouri Mathematics Effectiveness Program “

I. Reaction to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = good; 3 = s0-s0; 4 = of little value; 5_= of no

oo value.
\

O my reaction to the entire program
"2 my reaction to the review phase of the lesson
_o- my reaction to the development stage cf the lesson
~ 3 my reaction to the seatwork stage of the lesson
my reaction to the homework stage of the lesson
:éz:my reaction to the use of mental computation problems
— 4 my reaction to the increased pace suggestion
_]_my reaction to the verbal problem solving material

I1. Correspondence to present teaching

Please indicate which aspects of the program are already part of your
classroom teaching. When responding please use the following scale:

1 = great corresponience between what I was already doing and the

program request.

general overlap between what I was already doing and the program
reoguest.

some overlap between what I was already doing and the program request.
1ittle if any overlap between what I was already doing and the pro-
gram request.

W
H n

_ | teaching the clacs as a whole
verbal problen solving strategies
development
seatwork
.homework
mental computation
broad review and weekly review

_;z_daily review

1II. Verbal problem solving

How different from your current practice are the five verbal problem
solving straegies? When responding please use the following scales:

Familiarit Usage
| = new to me = never use this strategy

2 = familiar to me 2 = gccasionally use this strategy
3 = frequently use this strategy

Familiarit Usage

X problems without numbers
9 writing verbal problems
> estimating the answer

% 3 reading verbal problems

e a writing an open sentgngce,
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1. General strengths.
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R 3. What changes need to be made to improve the program for secondary
: school application?
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4, general, would you use the program (assuming the modifications you
suggest in question # 3 are made )?
Q
[




O

Aruitoxt provided by Eic:

ERIC

Partnershin Teacher «

I.

IT.

ITI.

. . S0
Reaction of Eighth Grade Teachers to *he

Missouri tiathenatics Effectivenass Progran

Reaction to the projcct

When responding to these
1 = very good; 2 = gooa;
value.

uastions, please use the falloving scale:
= 50-50; & = of Tittie value; 5 = of no

[V ]

2 Mmy reaction to

the entire program
ny reaction to the

t

t

t
Le revicew phase of the lesson
my reaction to the developiwnt stage of the lesson

my reaction io the seatvork stage of the lesson

my reaction to the homework staqe of the lesson

ny reaction to the use of mental computation probiems
my reaction to the increased pace suggestion

my reaction to the verbal problem solving naterial

RN

Correspondcnce to present teaching

Please indicate which aspects of the program are already part of vour

classroom teaching. When responding please use the foilowing scale:

1 = great cerrespondence between what I was alrealy doing and the
program requcst. )

2= general overlap between what I was already doing and the program
reguest.

3 = some cverlap between what I was already doing and the program reaucst.

4 = little if any overlap between what I was already doing and the pro-

gram requestc.

I teaching the class as a whole
= verbal problen solving strategies
____development
__= seatwork
= .homework

~ mental computation

2 broad review and weekly review

daily review

Verbal problen solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familiarity Usage
1 = new to me I = never use this strategy
2 = familiar to me 2 = occasionally use this strateay

3

frequently use this strateqy

Familiarity Usage
! problems without numbers
writing verbal problems
estimating the answer
reading verbal problems o
writing an open sentence Lo

i
14




1. General strengths.

2.

General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program

? . —
~ ' ' . -
. - | Do \

General weaknesses.




What changes need to be made to improve the program for secondary
school application?
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In general, would you use the program (assuming the modifinations you
suggest in question # 3 are made)?
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Partnership Teacher

Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

<

Reactiun to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = g *1 3 = s0-s0; 4 = of little vaiue; 5 = of no
value.
_Z— my reaction to the entire program
_—_my reaction to the review phase of the lesson
_my reaction to the development stage of the lesson
.. my reaction to the seatwork stiage of the lesson
my reaction to the horevork stage of the lesson
my reaction to the use of mental computation problems
my reaction to the increased pace suggestion
" my reaction to the verbal problem solving material

Correspondence to present teaching

Please indicate which aspccts of the program are already part of your
classroom teaching. 'when responding please use the following scale:
1 : great correspondence between what 1 was already doing and the
program requcst.
2 = general overlcp between what I was already doing and the program
request.
some overlap between what I was already doing and the program request.

3
4 = 1ittle if any overlap between what I was already doing and the pro-
gram request.

_jZ; teaching the class as a whole

2 verbal problem solving strategies
~ development
_- seatwork
-2 _.homework
., mental computation

7 broad review and weekly review

7, daily review

Verbal problem solving

How different from your rurrent practice are the five verbal problem
solving strategies? When responding please use the following scales:
Familiarity Usage
new to mre = never use this strategy
familiar to me 2 = occasionally use this strategy
3

frequently use this strategy

Familiarity

a2 problems without numbers
- writing verbal problems

—T estimating the answer

A reading verbal problems

-z writing an open sgntence

b
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General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program

General strengths.

General weaknesses.
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3. What changes need to be made to improve the program for secondary
school application?

Y

4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)?
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Reaction of [Lighth firade Teochers to the
Missoury Mathaiatics [ffectiveness Proovam

Recction to the prosect

When resyendir- to thoce cucstions, p]e se uce tie fellewing scele:

L]

1 = very cooey 2 = 0o0d; 3 = s0-50; 4 = of 1ittle vaiue; 5 = of no
value.
~_ Ny reaction to the ¢ntire program
_2 my reaction (o the review phase of the lesson
_3 my reactior to the develeniient stage of the lesson
_2_my reaction to the seatwork stage of the lesson
_A__my reacticn to the icirevork stage of the lesson
2 My reaction to tre usc of mental computatior problems
5__ My reaction to the increescd pace suogestion
_1_ 7y reaction to the verbal problem solving material

Correspordence *o rrosent teaching

Please indicate which aspects of the program are already part of your
classroom teaciing. Wien responding please use the ‘ollowning scale:

1 = great corrca,nndonce vetween what I was already doing and the
prooram recuist.
¢ = general overiup bLetween what I was already doing and the prograri
request.
3 = sore overlap between what I was already doing and the prooram request,
4 = little if any overiap between what I was already doing and the pro-

gram request.

3 teaching tho class as a wvhole
2 verbal prebles solving strategies
2 develorrent
3 seatwork

2 .homework
"3 mental corputation

3 beoad review and weckly review
~ 3 daily review

Verbal problien solving

How different from your current practice are the five verbal problem
solving stiratcaies? Vhen rc"rondinq please use the following scales:
Familiarity Usage
1 = nov to re never use this strateqgy
¢ = familiar to me 2 = occasionally use this strategy

Kl

3 = frequently use this strateqy
Famiiiarity  Usage
/ A problens without numbers
2 A writing verbal problens
/ A estimating the answer
2 reading verbal problems
2 ﬁ writing an open sentence
“H., .
~o
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General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program

i. General strengths.
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3. What changes need to be made to improve the program for secondary
school application?
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L? 4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)?
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Reaction of Eighth Grade Teachers to the

Missouri Mathematics Effectiveness Program

I. Reaction to the project

When responding to these questions, please use the following scale:
1 = very qood; 2 = good; 3 = so-so; 4 = of little value; 5 = of ro
value.

_2 my reaction to the entire program
- 3 my reaction to the revicw phase of the lesson

_2_my reaction to the development stage of the lesson
my reaction to the seatwork stage of the lesson
my reaction to the homevork stage of the lesson
my reaction to the use of mental computation problems
my reaction to the increased pace suggestion
my reaction to the verbal problem solving material

M~

II. Correspondence to present teachirg

Please indicate which aspects of the program are already part of your
classroom teaching. When responcing please use the following scale:

1 = great correspondence between what I was already doing and the
program regucst.
2 = general overlap between what I was already doing and the program
request.
3 = some overlap between what I was already doing and the program request.
4 = little if any overlap between what I was already doing and the pro-

gram request.

teaching the class as a whol2
verbal probles solving stratcgies
development

seatwork

; .homework

+ mental computation

broad review and weekly reviow

; daily review

|

[+

III. Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familiarity Usage !
1 = new to me = never use this strategy

fgmi\iar to me occasionally use this strategy
frequently use this strategy

i

~
w N
non

Familiarity U

)
=1}
kO
®

problens without numbers
writing verbal problems
estimating the answer
reading verbal problems
writing an open sentence
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General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program

General strenqgths,

General weaknesses.
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3. What changes need to be made to improve the program for secondary
school application?

4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)?
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Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

hY

I.~ Reaction tu the project

When responding to thesé questions, please use the following scale:
1 = very good; 2 = good; 3 = so-so; 4 = of little value; 5 = of no
value.

_J_lny reaction to the entire program

~72_my reaction to the review phase of the lesson

_; my reaction to the development stage of the lesson

) my reaction to the seatwork stage of the lesson

_A_my reaction to the homework stage of the lesson

_J_my reaction to the use of mental computation problems

_[ my reaction to the increasec pace suggestion

_{_My reaction to the verbal problem solving material

II. Correspondence to present teaching

Please indicate which aspects of the program are already part of your

classroom teaching. When responding please use the following scale:

1 = great corraspondence between what I was already doing and the
program request.

2 = general overlap between what I was already doing and the program
request.

3 ='some overlap between what I was already doing and the program request.

4 = 1ittle if any overlap between what I was already doing and the pro-

~ gram reguest.

_J_ teaching the class as a whole

| verbal problem solving strategies
| development '

__1_seatwork K
__2, homework -
2 mental computation ’

) broad review and weekly review

-0 daily review ' .

II1. Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familtarity ° © Usage
= new to me T = never use this strategy
2 = familiar to me 2 = occasionally use this strategy
3

frequently use this strategy

| I
[ I S 1]

Familiarity Usage
. problems without numbers *

writing verbal problems .

estimating the answer

reading verbal prc 7S

writing an open sentence
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Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

Reaction to the project

When responding to these questions, please use the following scale:
1 T very good; 2 = good; 3 = so-3u; 4 = of little value; 5 = of no
value.

_L_my reaction to the entire program

| _my reaction to the review phase of the lesson

|_my reaction to the development stage of the lessan
_1_my reaction to the seatwork stage of the lesson
__Mmy reaction to the homework stage of .the lesson

— My reaction to the use of mental computation prohtems
_\_Ty reaction to the increased pace suggestion

—__ My reaction to the verbal problem solving material

Correspondence to present teaching

Please indicate which aspects of the program are already part of your

classroom teaching. When responding please use the following scale:

1 = great correspondence between what I was already doing and the
program request.

2 = general overlap between what I was already doing and the program
regyest.

3 = some yverlep between what [ was already doing and the program request.
& = 1ittle if any overlap between what I was already doing and the pre-
gram request. ~
_i_ teaching the class as a whole
_% - verbal problem solving strategies
_1_developnent
3 scatwork
| homework

_mental computation
broad review and weekly review
+ daily review

I

Verba]iprcblem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:
Familiarity Usage
* T = new to me I = never use this strategy
2 = familiar to me 2 = occasionally use this strategy
3 = frequently use this strategy

o
non

Familiarity Usage
‘ ] problems without numbers

writing verbal problems

estimating the answer ‘)
reading verbal problems s s
writirg an open sentence

|-
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"Non-user" Responses to the Project

Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

I. Reaction to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = good; 3 = so-so; 4 = of little value; 5 = of no
value.

_A-my reaction to the entire program

“Z my reaction to the review phase of the lesson

_|_my reaction to the development stage of the lesson
my reactién to the seatwork stage of the lesson

Eé? my reaction to the homework stage of thc lesson
my reaction to the use of mental computation problems

_ér_nw reaetsanecio the increased pace suggestion

‘2 my reactior to the verbal problem solving material

Correspondence to present teaching

Please indicate which aspects of the program are already part of your

classroom teaching. When responding please use the following scale:

1 = great correspondence between what I was already doing and the
program request.

2 = general overlap between what I was already doing and the program

request.
some overlap between what I was already doing and the program request.

3
4 = little it any overlap between what I was already doing and the pro-
gram request.

4 teaching the class as a whole
"3 verbal problem solving strategies

development
% seatwork
_ homework
3 mental computation

3 broad review and weelly review
“d daily review

Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familiarity Usage
= new to me = pever use this strategy

2 = familiar 1o me = occasionally use this strategy
= frequently use this styategy
7

problems without numbers

writing verbal problems

estimating the answer

reading verbal problems

writing an open sentence
- =
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Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

I. Reaction to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = good; 3 = s0-s0; 4 = of little value; 5 = of no
value.

_L_my reaction to the entire program

L _my reaction to the review phase of the lesson

_%-my reaction to the development stage of the lesson
-2 My reaction to the seatwork stage of the lesson

3 my reaction to the homework stage of the lesson
oMy reaction to the use of mental computaticn problems
<= My reaction to the increased pace suggestion

_2 My reaction to the verbal problem solving material

IT. . Correspondence to present teaching
¥

Please indicate which aspects of the program are already part of your

classroom teaching. When responding please use the following scale:

1 = great correspondence between what I was already doing and the
program request.

2 = general overlap between what I was already doing and the program
request.

3 = some overlap between what I was already doing and the program request.

4 = little if any overlap between what I was already doing and the pro-

gram request.

N

~_ teaching the class as a whole
_+] verbal problem solving strategies
__2- development

seatwork

homework
4 _mental computation
_2 broad review and weekly review
4 daily review

IIT. Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familiarity Usage
= new to me = never use this strategy
2 = familiar to me 2 = occasionally use this strategy
3 = frequertly use this strategy

Familiarity Usage

e R problems without numbers

2- 2. writing verbal problems

Z 2 estimating the answer .
I A reading verbal problems ters
2 S writing an open sentence




"Non-user" Responses to the Project

Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

Reaction to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = good; 3 = so-so; 4 = of little value; 5 = of no
value.

my reaction to the entire program

“T my reaction to the review phase of the lesson
my reaction to the development stage of the lesson
my reaction to the seatwork stage of the lesson
my reaction to the homework stage of thc lesson
my reaction to the use of mental computation problems
my reaction to the increased pace suggestion

2 my reaction to the verbal problem solving material

Correspondence to presen* teaching

Please indicata which aspects of the program are already part of your
classroom teaching. When responding please use the following scale:
1 = great correspondence between what I wes already doing and the
program reguest.
general overlap between what I was already doing and the progrem
request.
some overlap between wha I was already doing and the program request.
= little if any overlap Letween what I was already doing and the pro-
gram request.

verbai problem solving strategies
development
"2 seatwork
~ 3 homework
"4 mental computation
"3 broad review and weekly review
) daily review

_ 3 teaching the class as a whole
3
3

Verbal problem solving

How different from your curvent practice are the five vertal problem
solving strategies? When responding please use the following scales:

Familiarity Usage
I = new to me T = never use this strategy

2 = familiar to me 2 = occasionally use this strategy
3 = frequently use this strategy

Familiarity

problems without numbers
writing verbal problems
estimating the answer
reading verbal problems
writing an open sentence
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Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

Reaction to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = good; 3 = s0-s0; 4 = of little value; 5 = of no
value.

ézi_my reaction to the entire program
ok My reaction to the review phase of the lesson
my reaction to the development stage of the lesson

my
my reaction to the use of mental computation problems
my reaction to the increased pace suggestion

-3_my reaction to the verbal problem solving material

Ci my reaction to the seatwork stage of the leszun
£ reaction to the homework stage ¢f the lesson

Correspondence to present teaching

Please indicate which aspects of the program are already part of your
classroom teaching. When responding please use the following scale:
1 = great correspondence between what I was already doing and the
program request.
2 = general overlap between what I was already doing and the program
request.
= some overlap between what I was already doing and the program request.
= little if any overlap between what I was already doing and the pro-
gram request. \ -
ég:_teaching the class as a whole
_2 verbal problem solving strategies
developnent
ﬁ seatwork
_&A. homework
<2 mental computation
_—broad review and weekly review

2 _daily review

Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familiarity Usage
1 = new to me I = never use this strategy

2 = familiar to me 2 = occasionally use this strategy

3 = frequently use this strategy

Familiarity Usage

1 1 problems without numbers

A 2 writing verbal problems

= 2, estimating the answer “e,

- reading verbal problems vy oy

2 :i%f writing an open sentence
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Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

Reaction to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = good; 3 = so-so; 4 = of 1ittle value; 5 = of no
value.

2, my reaction to the entire program

o2 my reaction to the review phase of the lesson

o2 my reaction to the development stage of the lesson

_2.Mmy reaction to the seatwork stage of the lesson

~2.my reaction to the homework stage of the lesson

jé% my reaction to the use of mental computation problems
my reaction to the increased pace suggestion

~/ my reaction to the verbal problem solving material

Correspondence to present teaching

Please indicate which aspects of the program arc already part of your
classroom teaching. When responding please use the following scale:
1 = great correspcndence between what I was already doing and the

program request.
2 = general overlap between what I was already doing and the program
reqguest.
some overlap between what I was already doing and the program request.
little if any overiap between what I was already doing and the pro-
gram request.

3
4

ol teaching the class as a whole
verbal problem solving strategies
development

3 seatwork

"~ homework

3 mental computation
broad review and weekly review
daily review

Verbal problen solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familiarity Usage
I = new to re = pever use this strategy
2 = familiar to me 2 = occasionally use this strategy

3 = frequently use tnis strategy

Familiarity Usage

2 Ici problems without numbers
ol writing verbal problems

2 estimating the answer

é;» reading verbal problems

- writing an open sentence

iy
oy

[SESE
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Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

I. Reaction to the project

Wnen responding to these questions, please use the following scale:
1 ? very good; 2 = good; 3 = so-so; 4 = of little value; 5 = of no
value.

5 My reaction to the entire program
_L_my reaction to the review phase of the lesson
_L_my reaction to the development stage of the lesson
_2_ My reaction to the seatwork stage of the lesson
/& my reaction to the homework stage of the lesson
2 my reaction to the use of mental computation problems
_3_my reaction to the increased pace suggestion
_L_my reaction to the verbal problem solving material

I1. Correspondence to present teaching

Please indicate which aspects of the program are already part of your

classroom teaching. When responding please use the following scale:

1 = great correspondence between what I was already doing and the
program request.

2 = general overlap between what I was already doing and the program
request.

3 = some overlap between what I was already doing and the program request.

4 = little if any overlap between what I was already doing and the pro-

gram request.

_o2 teaching the class as a whole
_3 verbal problem solving strategies
_ | development

3 seatwork

_{_ homework

_2 mental computation

_ 4 broad review and weekly review
_d daily review

[IT. Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familiarity Usage
= new to me = never use this strategy

2 = familiar to me 2 = occasionally use this strategy
3 = frequently use this strategy

Familiarity Usage
A problems without numbers

32 writing verbal problems

3 estimating the answer 0

_J reading verbal problems

2 writing an open sentence

ebobefohe




“Non-user"” Responses to the Project

Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

Reaction to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = good; 3 = s0-s0; & = of little value; 5 = of no
value.

2 my reaction to the entire program

2 _my reaction to the review phase of the lesson

~3 _my reaction to the development stage of the lesson
“2 my reaction to the seatwork stage cf the lesson
~/_my reaction to the homework stage of the lesson
_/__my reaction to the use of mental ccmputation problems
3 my reaction to the increased pace suggestion

~/_my reaction to the verbal problem solving material

Corresponderce to present teaching

Please indicate which aspects of the program are already part of your

classroom teaching. When responding please use the following scale:

1 = great correspondence between what I was already doing and the
program request.

2 = general overlap between what I was already doing and the program
request.

3 = some overlap between what I was already doing anc the progran request.

4 = little if any overlap between what I was already doing and the pro-
gram request.

_/_teaching the class 2as a whnle

"2 verbal problen sofving strategies
2 development

3 seatwork

3 homework

"3 mental computation

"y broad review and weekly review
~,__daily review

Verbal problem solving

How different from your current practice are tne five verbal problem
solving strategies? When responding please use the following scales:

Familiarity Usage
1 = new Lo m2 = pnever use this strategy

2 = familiar to me 2 = occasionally use this strategy
3 = frequently use this strategy
Familiarity
S problems without numters

writing serbal probiens ,
estimating the answer Au.'~ 1470
reading verbal problems

writing an open sentence
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Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

I.. Reaction to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = good; 3 = s0-s0; 4 = of little value; 5 = of no
value, g

& My reaction to the entire program

L My reaction to the reviewpghﬁse of the lesson

—2- My reaction to the developfient stage of the lesson
—== My reaction to the seatwork stage of the lesson

— My reaction to the homework stage of the Tesson

— My reaction to the use of mental computation problems
—1_My reaction to the increased pace suggestion

=L My reaction to the verbal problem solving material

IT. Correspondence to present teaching

Please indicate which as -~ts of the program are already part of your
classroom teaching. When responding please use the following scale:
1 = great correspondence between what I was already doing and the
program reguest,
2 = general overlap between what I was already doing and the program
requect,
3 = some overlap between what I was already doing and the pragram request.
4 = little if any overlap between what I was already doing anu the pro-
gram request, .

-, teaching the class as a whole
3 verbal problem sclving strategies
1 development

__1 seatwork

__1 homework

_=> Mental computation

—1 broad review and weekly review
_ daily review

Iil. Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familiarit Usage
I = new to me = never use this strategy

2 = familiar to me 2 = occasionally use this strategy
3 = frequently use this strategy

Familiarity Usage
2 o problems without numbers
2 = writing verbal problems .
3 estimating the answer o)
i e reading verbal problems
Q a 3 writing an open sentence
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Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

Reaction to the project

When responding to these questions, nlease use the following scale:
1 = very good; 2 = good; 3 = so-so; 4 = of little value; 5 = of no
value.

X my reaction to the entire orogr.m

_a_my reaction to the review phase of the lesson

_A_my reaction to the development stage of the lesson \
_4_my reaction to the seatwork stage of the lesson

4 my reaction to the homework stage of the lesson

H my reaction to the use of mental computation problems

_§ my reaction to the increased pace suggestion

% my reaction to the verbal problem solving material

Correspundence to present teaching

Please indicate which aspects of the program are already part of ycur

classroom teaching. When responding please* use the following scale:

1 = great correspondence between what I was already doing and the
program request.

2 = general overlap between what I was already doing and the program
request.

3 = some overlap between what I was already doing and the program request.

4 =

little if any overlap between what I was already doing and the pro-
gram request. .

_)_teaching the class as a whole

_a verbal problem solving strategies
development

_. seatwork

_2. homework

_4 mental computation
broad review and weekly review

_2 daily review

Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:
Familiarity Usage
= new to me T = never use this strategy
2 = familiar to me 2 = occasionally use this strategy
3 = frequently use this strategy

Familiarity Usage

1 R problems without numbers
re N writing verba. problems
F FS estimating thc answer

. F reading verbal problems
A 3 writing an open sentence

L,,‘/
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Reaction of Eighth Grade Teachers to the
Missouri Mathematics Effectiveness Program

Reaction to the project

When responding to these questions, please use the following scale:
1 = very good; 2 = good; 3 = $0-s0; 4 = of little value; 5 = of no
value.

—a_ My reaction to the entire program

2. My reaction to the review phase of the lesson

—2 My reaction to the development stage of the lesson
/4 My reaction to the seatwork stage of the lesson

—L My reaction to the homework stage of the lesson

— £ My reaction to the use of mental computation nroblems
_3 my reaction to the increased pace suggestion

—2 My reaction to the verbal problem solving material

Correspondence to present teaching

Please indicate which aspects of the program are already part of your
classroom teachina. When responding please use the fcllowing scale:
1 = great correscondence between what I was already doing and the

program request.
2 = general overlap between what I was already doing and the program
request.
som2 overlap Letween what I was already doing and the program vequest,
little if any overlan between what I wzs already doing and tre pro-
gram request.

non

3
4

7 teaching the class as a whole
_2- verbal problem solving stratagies
__* development
__J seatwork
__7 homework
J mental computation
__2broad review and weekly review
__#daily review .

Verbal problem solving

How different from your current practice are the five verbal problem
solving strategies? When responding please use the following scales:

Familiarity Usage

1 = new to me I = never use this strategy

2 = familiar to me 2 = occasionally use this strategy
3 = frequently use this strategy

problems without numbers

writing verbal problems

estimating the answer <l
reading verbal problems

writing an open sentence

Fapiliarity Usage
L A

-~

2 3
BN 2
2 =2
—2 .




"Non-user" Responses to the Project

General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program

1. General strengths.
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3. What changes need to be made to improve the program for secondary

school application?
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4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)?
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General Feedback from Eighth Grade Teachers about ' -
the Missouri Mathematics Effectiveness Program .

General strengths
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3. What changes need to be made to improve the program for secondary

school application? |
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4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)?

N
(L Ay o~ //i«:;/\ »%Mﬁ TLZe//WV Ava. i 0
\\ 7} - %\/‘-‘ . — (JW/(’Q N gttt
el /g/LQ fria P‘WW. 2 /a/v. ﬂ ‘J féld
vt;c- /jh.u.c»]\ Z:,( \tcf/\(/?,ﬁ,e/ juz/‘ 5 a8, ) - ?’Z
AL O 'f«’_/?f/ét\-c‘é, L yﬁ.ﬂ_ a/(r'v ZZJ—lL, c/iJ;_ w;—‘-
,;14_‘,47% ot f&c./{ﬁwl_ - /zhvgm»/d:,/t_v,{[-_,w_ — G la

2 sy ?M;,Tsfv U5 g ekl e o




"Non-user" Responses to the Projact
230

General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program

1. General strenqths
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2. General weaknesses.
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3. What changes need to be made to improve the program for secondary

uﬂ'\\‘SChOO] application?

4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)?

-,_Q Aty Lt vo/&/""t‘/&:«—t/ [ - ;‘L(/rr‘—‘—/ad Zf. 2’71,,4_ D’

a/r\ﬂ/ /t‘*““—/;O/ “’w/i‘y’;;/ WLM \&) r\-cé,a—o& e
Y. ;/’a—j U\AM rrJd ’”‘(/':7 o/f/wé/g b))
t 7




"Non-user" Responses to the Project

232
General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program
1. General strengths.
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3. What changes need to be made to improve the program for secondary
school application?

K(‘u /u votilg (’/)f.f, «1"'/&4}'4;,(‘,
\) %J/‘U#(U /‘-C/uu‘&‘{/ Mm wﬁﬁézw/&l‘ \.n}”(

dlﬁwakcy
c-) g dax U v racriia e /{lodt/fz,ux
,64&/1(1)&/ o &,{g fj«w(‘(cﬂ /W?@',MV‘ ) u_—-

ionSiarcd. ﬁ‘amﬁw £0-0 . 175 SAPVIETY. DV
care La ufc;/al‘ln A KL uﬂ/iv//u Trsrap  lea
l}(,((, \[ {,L(l/ VCI«(/ ﬁ‘/)ﬂ/’ g f/‘«d/l-(.l/)’)ﬂd &”"(f/"i'd

fbtar/mc 7,/1_, ucz,( AR i a/u/a/,&xtzf(/ "‘106'}:(1 "

3) ¥ Iax’/‘cé ue (rkolast B AWWWW&{ LYY,
Y 4L lied L e th Ludenle 4 AL Ak Jro . Fa

J'ud,, et wntuell . “heg £ 7 qum Aeew £ 0 ar

4. In general, would you use the program (assuming the modifications you
suggest in questicn # 3 are made)?
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"Non-user" Responses to the Proje:t

General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program

1. General strengths.
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3. What changes need to be made to improve the program for secondary
school application?
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4, In general would you use the program (assuming the modifications you
suggest in question # 3 are made)7
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"Non-user" Responses to the Project

General Feecback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program
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3. What changes need to be made to improve the program for secondary
school application?

4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)?




"Non-user” Responses to the Project

General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program
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3. What changes need to be made to improve the program for secondary
school application?
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4. 1In genera] ?wouId you use the program (assuming the modlﬁcatxons you
suggest in question # 3 are made
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"Non-user" Responses to the Project
General Feedhack from Eighth Grade Teachers about

the Missouri Mathematics Effectiveness Program
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3. What changes need to be made to improve the program for secondary
school application?

4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)?

!M)lwuldwrmﬂww Hhe puogiam




*Non-user" Responses to the Project

General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program

1. General strengths.
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3. What changes need to be made to improve the program for secondary

school application?
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4. In general, would you use the program (assuming the modifications you

suggest in question # 3 are made)?
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"Non-user" Responses to the Project

General Feedback from Eighth Grade Teachers about
the Missouri Mathematics Effectiveness Program

1. Gereral strengths.
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3. What cﬁanges need to be made to improve the program for secondary

school app11cation
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4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)?
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"Non-user"” Responses to the Project .

General Fuedback from Eighth Grade Teachers about
the Missour1 Mathematics Effectiveness Program

1. General strengths.
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3. What changes need to be made to improve the program for secondary
school application?
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4. In general, would you use the program (assuming the modifications you
suggest in question # 3 are made)? %g)
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Appendix 6

Interview Responses of All
partnership Teachers and Some Treatment Teachers

. 1
to the Mathematics Project

1
"Ihese date are drawn trom interviews conducted by Dr. Dee Ann Spencer-Hall

after the project was terminated. For a discussion ol these data, see pages
17 to 40 1n the text. Note that 1n order to mask the i1dentity of indivi-
dial teachers, all teachers .are referred to as “'she” 1n interview descrip-
tinne aittouph auont halt of the teachers were males. Much ot the rich de-
scription 15 lost heciuse statements Jescribing a4 unique practice or set-
tine Jere omitterd a 1i- to wask the identity of respondents.
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Teacher Ol (Partnership Interview)

Math Program. [eacher 1 didn't think she had particijpated much in the
project. She was "too old to Jearn new ways.' Her main criticism was that
It was ton contining and 1nflexible. She didn't think the text allowed 20
minutes ot development and preferred the old Laidlaw book because 1t had

s tt "
more ‘depth,

Researchers. 1 can only describe Teacher 1's reaction to participation 1in
the program as very resentful. She felt that she was forced from the beg1in-
ning, that 1t was a "hurry-up deal," and that the principal coerced teach-
ers to participate at the last minute. She compared it to an enjoyable
science project she participated in a tew years ago. The science program
had more meetings, the leader was relaxed about 1t and teachers participa-
ted in the planning. Teacher 1 felt that 1in the present study the research-
ers said it must be done this way, and that because there was only one
brief meeting, teachers had no real input. She was upset about the lack of
teedback and interdction with the ohservers. Her students also would have

liked teedback.

LI T y

P v,
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Teacher 02 (Partnership Interview)

Math Program. Teacher ) was very positive about the program. She tried to
tollow the schedule exactly. Her 1mplementation went slowly at first, but
gradually smoothed out. She telt the program was so effective that she will
use 1t trom now on. She had some good speciiic suggestions ror change. She
thought there ~as a need to develop the area of estimating, to ''beef 1t
up.’ It took her too long to lay the groundwork for estimation to the point
where students could do 1t. She combined the mental estimation and the word
problems and said she would sugpgest that the review also be combined with
mental estimpations.

She telt a ~eakness was that 1t took so long ftwo weeks) to smooth

aut the routine. In weneral, 1t was harder to use the pro;"am with lower

classes ti.e., slower classes require more time, both for development and
for discipline., which ..srupts the routine). However, this teacher stated
that by going more slowly 12 all classes and also by expanding 1nto more
areas, that the sloser clisses could feel thev were keeping up for a chan
Teacher . 14 nention that the mental computation wWas particularly
200d and that her students loved 1t. In retrospect, she feels that she
J1i-'t uo as far in the bock as she woulu have aormallv, but because she
d. ' 5o much e, elopment n wOTre dreas, in the long run, students will have
rovered as much «sterial as they normally would have by the end ol the year.
‘v falkire tn other teachers, she said there were mixed reactinns to
participating in the project, i.e., Some liked 1, some didn't, and some
vre .o the niddles e thought these reactions resinlted trom the tacst that

ever,on: warts to reich things hi1s/her own wiv.

Researcners. .eanher . had little newative reaction, but said she was o
b pratrited gt tor . hecinse e Was reluctant to criticize the
Q " .

ERIC o
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proyram bhecanse she had never used 1t before. Teacher 2 decided she would
try the program tirst and then discuss her reaction’(as in the 1nterview).
She thought 1t would mprove projects where teachers and professors work
together 1f protessors got back i1nto the classroom (to teach). She telt
professors need more realistic input rather than learning things second-
hand from teachers.

She was worried that her students didn't understand why observers were

in the classroom. Students were bothered, as was Teacher 2. She was also

curious about researchers' conclusions and was not aware that she would be

getting any feedback on the results.
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Teacher 03 (Partunership Interview)

Math Program. Teacher 3 had a mixed reaction to the program. She was using
the techniques 1n the program already, but thought the schedule was too
rigid. She was primarily critical ot not grading homework. Teacher 3 spent
a lot of time wi1ving me a detailed explanation about wny and how she graded
homework. She wuas positive about the word problems and the 1idea of reading
them without numbers. This teacher will change to the extent that she will

incorporate this style ot teaching word problems.

Researchers. Teacher } had no problem with the early meetings, but felt
selt-conscious when she was ohserved, because she didn't think she'd really
done her part. Her students w~ere curious about the observers and explained
to the students that thev were part of a large number of participants anc
would just be statistics, not individuals. Teacher 3 predicted that her
students would do no better on the post-test than on the pre-test; there-

-

fore, she hoped 1t «was “worth all the monev they spent.” In Summary, she

said she didn't =win! participating, but on the other hand, 1t was a bother.

“OTI: This teacher wis omitted from the sample bhecause She tailed to
implement the prosram. The correspondence hetween verbal and actual
behavior 15 not alwavs high' see also the description of the two

ohiser. ers ot tr 1o teacher in Appendix #.
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Teacher 04 (Partnership Interview)

Math Program. Teacher 4 thought the math program was exactly what she did
10 her classes already. In fact, she added that she wouldn't have agr d to
participate 1f the methods hadn't been so similar to what she did.

She said the strong point was 1n the area of problem solving and men-
tal computation. The weak point was the idea of having both a daily assign-
ment and homework--this puts too much paperwork on the teacher. She had no

suggestions for change.

Researchers. Teacher 4 telt the meetings last fall were quite beneficial

and had no other comments.

L

Ly .
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Teacher 05 (Partnership Interview)

Math Program. Teacher 5 was enthusiastic about the program and explained
that she asked to participate, despite the fact that she had only one
eighth-grade class and three ninth-grade classes. This teacher liked the
program because tt went along well with what she has always done; there-
fore, she didn't chanve much. She tried to follow the schedule closely, but
she sometimes ran out of time.

Teacher 5 felt the main strength of the program was that 1t made her
teach. Teachers have to he prepared. She also liked the 1dea ot being told
to push the students, and found that she accomplished more than in past
vedrs.

According to this teacher, there were no weaknesses 1n the program,

except that there was not enough time to work everything in. She questioned

the use of a ditferent pre- and post-test, and thought there would be

trouble c¢correlating the two.

Researche;s. Teacher H» had a positive reaction to the meetings, but said
that she thought some teachers thought the project ''wuas 4 bie joke," or
that 1t "would be too much work." sShe said others thought, "Oh, 1t's easy,
we'll just pretend like we're doing 1t."

>he wondered how much data the observers obtdined. and stated that
they needed to have rome mure trequently. In general, she thought there
would have been more neyative reaction to the project it the small wroup
hadn't met first ind ?hen sone out and talked to other teachers in a posi-

tive Jdy.
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Teacher un (Partnership Interview)

Q

Math Program. All of Teacher 6's comments about the math program were posi-

tive, betduse the program was exactly what he had already done all these

?eags anyway. The major strength was that the program.was highly struc-
tured. Teacher 6 was a very structured teacher, and the program merely rein-
torced her attitudes to&ard a8 structured approach. Another strength was the
story problems. However, ghe did comment that the story problems available
to her were so simple that she changed them. Teacher 6 didn't feel that she
integrated the story problems well until the last two weeks. She suggested
no change 1n the program. She did often 1incorporate the seat&ork and home-

work portions intc the same time segment .

\

Researchers. Teacher 6 thought the fall meetings with the researchers were

quite good, that there was a true exchange between the researchers and

teachers., She suggested, however, that two meetings instead of one be held

. ’

with the partnership teachers.
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{Treatment lnterview)

what she had always done. Its strength, she felt, was 1n the structure.

5
i

v

The program wasrlogxcal and what all good teachers do. She thought the
general structure could be applied to any course.

The program's major weakness was that there was too much time spent
daily on word problems. She suggested, 1n terms of changing the program,
that more i1nservice training be used and that the program be used i1n educa-
tion classes.

i

-

Researchers. Teacher 7 was positive about the meetings and her participa-

tion. She did, however discuss the exhausting nature of teaching, and said
that people 1n researck should come back to teach for about nine weeks SO

they could remember what it's really like.

‘g,
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Teacter U8 tlreatment Interview)

Math Program. Teacher 8's primarv reaction to the program was that 1ir was
"too riuid and 1ntlexible.' She felt it was impossible to follow 1t closely

because ot the unpredictable nature of daily life 1n school. She pointed

out that while we ere talking, her class had been interrupted three times,
twice to call groups of students out to have their teeth checkec and once
to announce an assembly later that day (hich would cancel one ot her math
classes). Because ot these interruptions and the fact that erghth-grade
students don't behave 1n predictable ways, she felt that teaching couldn't
be Jone 1n such a routinized way. Teacher 8 suggested that the program was

#0od as a blueprint for beuinning teachers. In general, she had been using

R the program tor nineteen years; therefore it was not useful.

3

Researchers. Teacher 8 told me she brought up her concern about the pro-
pram's “intlexibility” at the fail meeting, but was "'put down,' made to
teel out or line, and got no support trom the other teachers.+

“he wus upset that there was no teacher or student interaction with

[
the observers, particularly because the students didn't understand why ob-

servers were there.,

MOTH: This "occurred” ar the training meeting, not at the partnership meet-

1Nl
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Teacher 0% (Treatnent interview)

Math Proy%gv. “he starte. the program with the lower halt of the eighth-
grade 1n two sections Lut many Of the students had been 1in special educa-
tion or remedial classes previousiy. Une section couldn't keep up because
they needed too much dri1ll. So she eventually used the program in one
class--a low eishth-prade class which used a seventh-ygrade book.

Teacher 9 thouzsht the program was not too much different trom the way
she had taught 1n the past; theretore, she didn't change very much. She
took some time before the students fiaally pot used to the routine. lhe
program wds difricult to 1mplement, however, because 1t was developed tor
o e—hour sessions ant she had only forty-tive-minute periods.

The strength of the program was that "t was a good approach to math.
sutlined 1n a wav which 1ncorporates constant review. “"You keep drilling,
‘
lchecking, the rexutar old grind without 1t seeming l1ke that.”

She felt the .eakness wis that teachers have to have wraitten problems
every day--impossitle. leicher Y thought verbaliziny was difficult, but
idded that mavhe she & n't understand what she ahould have done. She also
felt that the tasert. ~i1nutes for developuent muas be too much for some class-
@6, Lut not eronsr 1or 2thers.

Teacher + sh.ceate ] puttine Some variation into wcheduling. However,

1n peneril, ohe .o strll tollowing the nutline, but 16 adding to t.

e] P, -
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Descriptions of Effects of Program

Planning Practices ot

Treatment Teachers
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\

The data presente ' ‘ere are Jdrasn Irom €Onversitions that the two
classroom observers hat - apers dfter they had'begun to use the pro-
sram. In order to sk tv ot itadividual teachers, all teachers
are reterred to as Vs e even thouzh about halt the teachers were male. lhe
rollowing questions sere raised in the comersation with teachers:

. n o the serice, how long 2o you spemd planming tor each preparation’

2. 012 vou spentd nore or less time plannine tor the project classes’

v lot wore, More, base, Less, \ lot less.

§. ads CLhe planning any ditferent’

Yes NO

, ¢ B

it Yes, 10w
' 1. ‘\pproximately 1 minutes 4 day.
e 1ls0 ras £o nike out weeklv lesson plans 30 this adds additional

tiTe to this o gnennt.

-

J. Less, hecasuse one protect class 1s o1 oetter class than others.

1. Not really fitterent, hecause the MMEP prourdam tits exactly what
the new Holt Yook asks them to -lo, so just n plannine normal les-
6nns Sne s 1leo Ding what Our prour.gw asks tor.

; L. Gpproxtoatel. 10 minutes. It Jaries quite d bit.

. Letis . tel. cte, she halto write out the ~erhal problems to be

gsed anloplan Tee mental comp lesson, activity and, or the problems,

wo Lt toce toer.
o The plan rnl wan cletd tel, ditterent, watrls an the twn wavs men-
finne ! 07 v ee., nlec oo the Lerhal problem solving and ment ol
Lol 1 .
.
C tL,o- e varutes 1 la . SHie writes out Jesson plans eah Fridas tor
Foe noxt Leee, oo lattie b oplantone s needed.
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Jo Same. All classes take about the same amount of preparation, how-

ever, t;rst hour 1s a much better class than second and second often
gets behind and doesn't get everything done that she wanted.

Not reallv ditterent.

5-10 »inutes. She's done 1t for so long that 1t doesn't take too
Pong.

Prettv much the same for all.

No (she laughed a little guiltily, but didn't give any apolngy,
reason, or comment, just the '"No.')

20-30 minutes a day because she's done it for so long, at first
(or when she gets new books) she spent an hour a day planning for
each hour ot class time.

More. It took longer because she had to decide on the mental comp
and seatwork problems and work them into the lesson.

bitrerent :in that she was working in the mental comp and seatwork
problems. It was also different because she put in the verbal pro-
blems.

>-1¢ munutes a dav. She plans 6 weeks at a time and mimeographs
4s51:mment sheets tor the students and, theretore, she does a lot
ot planniny treny ror dairly planning only -10 minutes.

At the hesinninu of the project she did more (comparing to see how
what she vas @01ng fit with the MMEP program). It all fit except
tor the verhal problem solving so she kept on with her usual

rout e, éxCept that she tried to work in verbal problems, but she
s1:d that she didn't et them started until December.

Jo=3t manutes g dav. She spends one hour a dav planning.

g~y
, I
LAPRN
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the onis ditterence was that she included a workbook for the verbal
problems anu for the mental comp problems. She planned problems
rron 1t ‘or the project classes.

1u=-15% minutes a dav.

Same.

\ot really any difterent but 1t did make her more conscious of time
{1.e., not to spend too much time on some things SO she'd have time
to set all ictivitres worked inl,

30 minutes a tday. “he likes to plan pretty thoroughlv.

A ol.ttie  oTE.

The onl. real Jlifterence was that she included datly verbal problem
solviny; «~hereais hetore she had just done verhal problem solving

as 1t cime oo 10 the regular lesson.

Approximatel. 26 minutes.

feti1n.tel. mwore,

[t was d1:rerent hecause she ~os mose thorough with the planning
tor ae prowect class (1.e., Lrving 1O work erersvthing in snd pet-
finy the t.mes right . In her other classes she just plans one or
two sct: tt.es i then valts to see ~hat develops during the hou.,

i ~e .pether there's time tor other activities or what needs

i
H

et
Q
-~

. timtes ~ox bhecause it's the same book that she's nset

M

Leira. e tirst weir whe spent about S0 Tminutes 4 day 1n per pre-

parition.

Ste npen s 1roor oo minutes a day on the other, bur again,
tTn Lefs S Soe hois tanht trom thar book tor so0 long.

/itrerent 1n that she worked 1n the verbal problem

aal oyn. - L rre et gl o corpoactivities.

£y
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Appendix 8

Observers' Brief Sketches of Teachers
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Comments About Teachers: Observer 1
Wwasn't very enthusiastic in implementing the program. Most of the qual-

ity ratings were about 3. Seemed to spend a lot of time on seatwork

or worksheet review classes. About a 3 on implementation. All 3 obser-

vations were classified as review. No severe discipline problems,
though the quality of student attention was mediocre.

Seemed organized.

Mediocre treatment teacher.

Enthusiastic about the program and an enthusiastic teécher. Overall
quality ratings were averaging 4-5, 4 for implementation quality
scores. Students were contributing to each lesson, good classroom
atmosphere. Organized. Quality of student attention high. Excellent
treatment teacher.

Abrasive in dealings with students. Had severe discipline problems.

Was hardly implementing the treatment--degree of implementation a 1.

wasted class time. Quality rating--2's. Not a good teacher by any
stretch of the imagination. Terrible treatment teacher.

Enthusiastic teacher. Implementéd the program well--average 4. Quality
high-4. Time on components was slightly of “—-that kept her from being
a 5. Pace was better than most teachers--kept things moving. She was
creative 1n using mental comp. Excellent treatment teacher.

Was 1nitially enthuslastlc but seemed to have difficulty getting act
together. Implementation scores were 4, 3, 2, 3, 2, 1 over my observa-
tions. Quality was about 3+ down the line. Spent too much time going
over homework and on mental computation. Hardly any time on seatwork.
I would classify her as a good teachrr but only a fair-poor treatment

teacher. Occasionally she'd have to settle the kids down, but they

were fairlv attentive. Hardly any time on VP.
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Slow to use the program. In fact, I doubt she changed her routine at
all. Spent an enormous % of time going over homework. No time on MC or
VP. Little time on DE. I would rate her a 2- on implementation and 3
on quality. She had discipline problems; her rapport was not very
high. A poor treatment teacher.
Fluctuated quite a bit in implementation. Of the 7 visits, 4 were 1's;
1 was 3; 2 were 4's. Some days she was with it, other days she was
completely off track. Quality was a consistent 3. Expressed some diffi-
culty and dislike for having such a rigid, full schedule (time-wise),
but said she was giving it a try. A fair to poor treatment teacher,
if we take an average.
Had good rapport with students. No discipline problem at all. Didn't
implement the program all that well--about 2+. Quality was a 3 average.
Of 7 visits she did MC once & VP once.EShe seemed to stay pretty much

with what she was doing before the treatment.

Fluctuated quite a bit in quality of implementation, going in order
from 4, 4, 1, 1, 2. 1 think 2 of my later visits caught her on
unusual days and she did what was best, given the circumstances of
the situation. She averaged a 4 on quality and I think overall.was

a better treatment teacher than her scores indicate.

Had serious discipline problems most of the semester and I suspect
was not very,effective as a teacher. She had no real rappsrt and was
constantly correcting individuals. She averaged a 2 in both overall
quality and degree of implementation. Toward the end she seemed to
be making some progress toward treatment implementation.

Liked the program z;nd made attempt to implement it, though probably
not as much as she thought she did. About a 3 on quality and a’2+ on

implementation. had some discipline probiems. Too much time on

"(.'..A
e
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]

homework, not much on MC or VP. Average treatment teacher, or slightly
below.

A good control teacher. Quality about a 4 average. She would have made
a good treatment teacher because she averaged a 3 on implementation.
Had good rapport with her students and used more than just the textbook
in her presentations.

An excellent control teacher. Quality was between 4-5. Her i1mplementa-
tion was a 2 because she spent her time on 2 components. One day it

was DE & PS, another HW & DE, another VP & PS. She had great rapport
with her students and uses more than just the textbook 1n her presenta-
tions.

Had little rapport with her students. When the students cisrupted class’
she threatener them with a graded assignment due at the end of class.
About 70” of class time was seatwork. She scored a 2+ on quality and

1+ on 1mplementation. Very little time on developmeni. A poor teacher
overall.

Averaged a4 2 1in quality and a 2 1n 1mplementation. Had good class con-
trol, fairly good rapport, but tended to be boring. The 7 of time on
task was a little lower than others because of this, 1 think. Students
weren't disruptive, just not engaged. Pretty much a homework, develop-
ment, seatwork teacher.

Organized, hut had some discipline problems. Was rather monotone In
presentation. Averaved a 3 on quality and a 2, on 1mplementation. Had
RE in most (5 of 8) of her lessons, and a substantial development time.
Had serious discipline problems. No class control. Students did little
work, and roamed the class 1in control. Usual practice was some HW,

then short DE followed by PS for rest or period. A 1 on implementation
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and a 1+ on quality. Whatever was learned in this class was done inde-
pendent of the teacher.

18 Ruled with an iron hand. Students were attentive out of fear more than

interest. She took pride in calling herself a traditional teacher.

Was organized. Wasn't much on alternative approaches. Rated a 3 on

quality and a 2- in implementation.

19 A fine teacher. Good rapport. Had students on task all the time. Had

3

a faster pace than most teachers. Averaged 3 on implementaqion and

4 on quality. Healthy amount of time on development.
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Comments About Teachers: Observer 11

Seemed unenthusiastic about the project and didn't seem to try to
implement the program very much. On 2 of my 5 visits she had mental
comp but on both occasions she said "We better do this today," giving
me the clear feeling that i1t was because of my being there.
Three times her only lesson was verbal problem solving (these were .
weeks apart and problems that she found scattered throughout their
books or from another book that she passed out (again, like an acti-
vity for my benefit).
An excellent teacher who really seemed to try to implement the treat- )
ment. She tended to spend too long going over homework, reviewingiand

doing mental comp and often had only a short amount of time left for

development and/or practice seatwork, but it was clear that she was

«

really trying to do it all right.

Mental comp and verbal problem-solving activities were very good.

A good treatment teacher.

2

Would have been the Berfect control teacher. The students did crafts

5 weeks during the program. On these days there was nq lesson, the

hd ~

students sat., visited, and worked on crafts.

Never did mental comp or anything that remotely resembled the treat-

-
£

ment .

was constantly screaming at the students.

A very good teacher who seemed to really try to implement the treat-
ment. She did most parts each day. Times were off some but in geneéral
she did well. She was always well in control of the class.

Seemed to really try (but often without real success) to implement R

the treatment. She spent way too long going over homework each day,

even though she tried to hurry 1t along.

-
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About halfway through tﬂe programs, she started writing each week's
»Eéhedule on the back bﬁackaard. She'd list certain mental comp, verbal
problem solving and practice seatwork exercises planned for each day.
However, usually she'd run short on time and-have to-anndunce thot
they were going to have to skip at ieast o;e of fhese activities thgt
day. Therefore, though she tried, she reaily didn't implement the
treatment very well. However, she did seem to really care about fhe
program aﬂd about doing her part. ' ] ct ’

06 Didn't seém to try very hard to implement the treatment. She never
had mental comp and rarely had verbal problem soleng Her daily j&r’
tine was: go over homework, have a lesson, then seatwork.

®L don't feel that she changed much because o‘hthe treatment.
/ She woulq have made a better control teacher. - . , -
07 Didn't selm to care about trying to do the treatment. Whenever 1 would
ask to schedule a visit she wouldn't even note the date or hour. She'd
just say,;"You won't bother me. I'm not going to change anything."
She rarel} did mental comp or verbal proglem solving.
She told %e that the reason she volunteered was because when she read
about the program it sounded justr like her ueual. Later we added to
the prograb and changed the time I;mits and she said it was too confin-
ing.
I don't th%nk she chenged much of anythiﬁg because of the program.
;
Even then her implementation scores were usually fairly high.
O 08 Sometimes ?ould really try to implement the treatment (once she had
~ | :

everything.perfect). Other times she wouldn't try at all. She rarely

-

h1: mental comp or verbal problem solving and her lessons were to.
lohg

-
-

”

~

/o

(A
I
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She's.,a very geod, interesting and clear teacher and 1 can't imagine
ény student not liking her or her class. [ feel that if she had tried
on all occasions to 1mplement the treatment, she could have been a

big help in the study. ; .
A very good teacher who reallyxseemed to try to implement the treat-
N
nt. H?wever, she rarely had the mental comp.
She usu%lly started her first hour class about 10 minutes early to
have @gre time to work things in (15 minutes wa. allotted to homeroom
v

and as*sogp as business was completed she began the lesson).

A gooa treitment teacher.

Speaks in a dull monotone and then gets after the students for not

pZying attention. Every time 1 observed her class she told me‘about
\

the low—qg}iity students, the high absentee rate and tafdinesé\rate

aniépaﬁgfh;y hadn't learned to behave, but how hard she was trying ::

to straighten them out and how much progress she was making.

She nevér seems to'try too hard to implement the treatment, but in -
each class she blamed it on the students. In my interview wiga her
she told me how tg;roughly she was planning so as to work 1in all of
the treatment.

She would have made a better control teacher,

Never really seemed to try to do the treatment. She would spend about '

Y

20 minutes going over homework and she rarely had mental comp. Halfway

through the program she asked me about the logs. She had been counting

the questions the students asked about homework as'review and counting

something else as mental comp. 1 tried to explain it\all to her again,
as checking .

but [ would guess that at least up to that point she 1

about everything each day without really doing anything too different-

ly from before the program hegan.
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She would have made a better control teacher,
A very good teacher. She teaches in a very interesting, clear and
enthusiastic manner. I got the feeling that the students really liked
her and felt like she really cared about them.
She was a control teacher. Her daily routine was to go over homeworh,
h;ve a 20 minute or so lesson, then have seatwork.
She would have been a good treatment teacher and from getting to know
her 1 feel that she would really have tried very conscientiously to
implement the treatment.
An excellent teacher. She is very enthusiastic and I can't imagine
any student -ot liking her or her class.
She was a control teacher.'Her daily routine was a short review over

the homework, check the homework, a lesson and then seatwork. She had

excellent discipline up to the seatwork, but there she let them be

a little too free, in my opinion.

She would have made a good treatment teacher.

Always had the students do seatwork most of the hour when 1 was there.
Usually it was strictly review’seatwork. Sometimes it was preceded

by a very short lesson. My presence seemed to make her nervous despite
the fact that she was only a control teacher and not being asked to do
anything special. She just always planned seatwork when I was to be
there.

However, that could have always been her routine, but from the reac-
tions of the student, I question that. She had discipline problems
often, trying to keep the students working.

She made a good control teacher.

A very cooperative, friendly person, but as a teacher she speaks in

a dull, uninteresting tone which would make it hard for students to

O
concentrate on the lesson. Lo,
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She was a control teacher. Daily routine was to go over homework, have
a 20 minute or so lesson and have seatwork (which sne actively super-
vised very well).
Stood at the front of the room and talked to herself all hour. She
could teach a 20-30 minute lesson on an hourly review with no one pay-
ing any attention to her and as long as students were quiet she didn't
appear to notice. She would turn around and write on the board forF
several minutes at a time w'.1le paper wads flew everywhere.
She was a control teacher. Her daily routine consisted of: Going over
the homework, a 20-30 minute lesson, and seatwork.
She made a good control teacher.
A non-participating control teacher who almost always just had the
students work on seatwork. Sometimes it was purely review and other
times she gave a very short lesson or had one of the students read
aloud from the book the developme :.t. Even 1in checking homework she
often had a student read aloud the answers from the book.
She seemed very unenthusiastic a?OUt teaching but she was friendly
and welcomed my visits. " got the feeling that seatwork was th; general
daily routire whether or not 1 was there. She didn't try to have any
discipline 1n the class.
A good control teacher.
seemed to resent the project at first. She got one class out of the
study and tried to get the other out.
However, after we got going 1 think she felt all right about 1t. She
got so she'd visit with me before, after, and even during class (seat-
work or boardwork).
She was a control teacher.‘Routine was varied but included a lot of
practice boardwork.

A good control teacher.

[R]

A
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19 n excellent teacher. She was always in complete control of the class
with no disCipline or other problems. She was very well opganized,

clear, enthusiastic, and interesting.

r).;‘/",
Lo
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Coding Instructfons

Junior High Mathematics Study

On the accompanying coding form indicate in the first column
the part of the treatment the teacher is engaged in using the following
codes: RE for review, HW for collecting, grading and dealing with
homework, MC for mental computation exercises, DE for development, PS
for practice seatwork, PB for practice boardwork, VP for verbal problem
solving or TR for transition. (See Description of Lesson Components
for a description of each of these.) Then place the start time of the
activity in the next column.

At the end of each part, rate the quality displayed by the teacher
during that activity according to the scales described in the Quality
Rating Scales for Lesson Compfhent Parts. Whenever the teacher stops
the particular activity (ever if only for a few minutes), code the start
time of the next activity and assess tne quality of the previous activity.

Before class, randomly select 6 students as follows: 2 high
achievers, 2 average, and 2 low achievers from those suggested by the
teacher for each category. Place their student numbers in the column
marked "List the 6." (1-4 means first row, fourth chair.) Then each
time one of these students is called on to answer a question, put a
"/" beside the student number. If the student then answers correctly,
make the-mark into an "X." Likewise, whenever one of these 6 asks an
academic question, place an "A" in the appropriate column. If he asks
a nonacademic question, put an "N." A seating chart for each class is
necessary in order to later 1ink student numbers with student names.

Every 10 minutes make a complete sweep of the room, coding each
student's behavior as either "on-task" or "off-task." Put a "+ for
"on-task" or a "-" for "off-task." If in doubt, continue to observe
the student until he either shows signs of being "on-task" cr of being
"off-task." Then proceed to the next student and code his behavior.

Every 10 minutes relist the 6 selected student numbers along
side the time-on-task student numbers for that 10-minute interval and
continue to mark /, X, A or N. Also continue coding time-on-task.

Thus, there will be a time-on-task measure for each student for each
10-minute interval of classtime, and a record of the number of times
each selected student was called on, etc., during the interval.
At the end of the development phase of the class period, fill
in the Development codes at the far right of the form. (See Description
of High Inference Scales.)
At the end of the class period, place the word "END" in the
first column and the concluding time. Fill in the Summary Codes at -
the far right of the form (again refer to the Description of High Inference
Scales for clarification), and 1ist the major topic(s) of the class period.
Fi11 in the flip side (Check List) immediately after the parti-

cular phase of the class period indicated. Place a check mark beside
each statement that holds true.




OBSERVER

SCHOOL

 OBSERVATION #

TREATMENT

PART OF
START TIME

Stufent #

Time-on-Tas

Student #

Time-on-Task

Student #

Time-~on-Task

Student #

Time-on-Tas

Student #

]

Time-on-Tas

Student ¢

Time-on-Task

Student #

Time-on-Task

Student #

TEACHER

_ PARTNER

TREATMENT, CONTROL

Time—pn-m

3

H

LIST
THE
6

CODE| SELF
INIT JATE
QUESTIONS

/’>< A or N

QUALITY

DEVELOPMERT
CODES

___—.-.:-——-_
CLARITY
1 2 3 4_5

— e — — —

1 2

1 2 3 4 5

1 2 3 4 5

QUALITY

1 2 3 4 5

SUMMARY

CODES

CLARITY
1 2 3 4 5

1 2 3 45

1 2 3 45

—_— e —— e —e——

1 2 3 4 5

1 2 3 W Bl
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Junior High Mathematics Study 277
Monday ? Date Teacher
Observer °* Observation #

Place a check mark (v); in the blank next to all statements that hold tru
_INTRODUCTORY PHASE /

1. A brief review of Previous work was conducted in a meaningful
context.

2. 2-5 minutes wqs spent checking homework.

3. _____ J-5 minutes wds spent on mental computation.

4. There was a slow transition t(i, the main nart of the lesson.
DEVELOPMENT

5. Development moved too slow.

6. ___ Development moved too fast.  #

7. _____ Teacher paced development with progress of students.

8. ____ The students were held accountable for controlled practice during

the development phase.

9. The teacher spent 15-21 minutes developing the mathematics in the
lesson (disregarding verbal problem solving).

SEATWORK
10. Teacher spent 10-20 minutes on seatwork.
11 The teacher insured that students were actively engaged in

seatwork during the first 1% minutes.

]

12. The teacher was available to provide immediate help and actively
supervised student seatwork. , )
13. Students were held accountable for the seatwork at the end of the

seatwork phase. .
14. ‘Seatwork directions took longer than one minute.
15. _ The teacher assigned homework.

VBRBQ%;PROBLBM SOLVING

16. The teacher spent approxima“ely 10 minutes on verbal problem
solving.

17. The teacher spent the major..y of the period on verbal problem
solving.

18. The following verbal problem solving techniques were used.
Problems without numbers.
Students were asked to create and write verbal problems.
——. Students estimated the answers to verbal problems.
Attention was given to the reading of verbal problems.
Students were asked to write open sentences.

Y
L\}‘A



Description of Lesson Components tosbe Coded

Junior High Mathematics Study

The following is a description of each of the phases of the class
period which will be coded. Whenever the teacher's behavior fits the
particular description, code it as follows:

iy
S

Development (DE)

The development portion of the class period is that part of the
lesson devoted to establishing comprehension of skills.and concepts.
Development relates almost exclusively to work with new ideas, concepts
and skills. Activities used during this phase often include teacher ,

explanations and demonstrations, and may include the use of manipulative

materials, concrete examples, making comparisons and searching for patterns,

class discussions, group work, and the use of audio-visual materials.

Often during some part of development, the teacher will pose oral
questions to students to assess their comprehension of the topic at hand.
The teacher may also use controlled practice during this phase. That fis,
one or two problems are given at a time and then immediate feedback is
given on the csrrectness of responses. This is usually done while the
teacher is trying to identify and correct student misunderstandings. A
brief summary of the prerequisite ideas and skills necessary to do or
understand the topic of the day is considered part of development. Note
that its fbcus is to facilitate the development portion of the lesson
and not simply to refresh past skills and concepts.

Practice Seatwork (PS)

Seatwork refers to practice work which students complete individ-
ually at their desks. Seatwork refers to written work only and does not
include oral practice. ’

Practice Boardwork (PB)

Boardwork refers to practice work that students complete individ-
ually at the board. Like seatwork, this work relates primarily to work
with new ideas, concepts, skills and objectives which were presented in
the development phase of that day's class period.

Review (RE)

Review refers to work on old material. It deals with concepts
which the students have had prior to the particular day in question
(whether it be material from the previous day, or from much earlier).
Use of games, puzzles, worksheete, etc., which are used to review skills
and ideas fall into this category.
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Mental Computation (ﬁgf

Mental computation is computation that is done without the aid
of pencil and peper (or m1n1ca1c?lator‘). The processing is done mentally,
The problems which the students are asked to solve mentally may relate
efther to new or to old ideas.

Homework (HW)

This phase includes all activities involving homework. Thus,
it includes the teacher reading off the correct answers to the homework,
the in-class grading of homework, the showing of solutions to homework
problems, and/or the collecting of homework papers.

Transition (TR)

Transition refers to the process of going from one phase of the
class period to another. Transitions should be coded only if they are
noticeable (i.e., involve a minute or more, or are not done smoothly).
Transition also involves the period of time from when the class is
scheduled to begin and wnen it actually gets productively under way.

Verbal Problem Solving (VP)

Verbal problem solving rafers to the time the teacher spends
working on word problems. This phase often includes the teacher demon-
strating problem solving strategies, solving problems, having the students
estimate answers to verbfl problems, and/or having the students solve
verbal problems, - -




beneficial, and efficient manner.

< ’ ‘f « ,;BO 'Y
Quality Rating Scales for Lesson Component Parts
Junior High Study o .

The quality of each lesson part coded will be given a quality
rating based on a five point scale with 5 = excellent, 4 = very good, .,
3 = average, 2 = fair, and 1 = poor. The following characterfzes some
of the key dimensions considered in making these ratings for particular
lesson component parts. : -

Review (RE) -0 &

Reviewed concepts and skills previously studied in an interesting,

vsS.

Did a very inadequate job of reviewing the concepts and skills associated
with previous work. :

Mental Computation (MC)

Asked challenging and skill-building mental computation ekgrcises
in an interesting manner or format. ‘

VS.

Asked mental computation exercises that were of inappropriate difficulty.
The work with mental computation was inefficient, not well organized, and
uninteresting.

Homework (HW)

Dealt with the homework in a very efficient, effective, interesting,
and beneficial manner, without spending an unnecessarily long amount of time
on it.

vS.

Dealt with the homework in a very routine and inefficient manner.

Development (DE) -

In development the teacher

briefly focuses on prerequisite skills and concepts,

2. focuses on meanirig and promotion of student understanding by using
lively explanations, demonstrations, process explanations, illustrations,
etc., -

3. assesses student comprehension by using process/product questions
(i.e., active interaction).

4. repeats and elaborates on the meaning portion as necessary.

.
—
.

-

friy-
“’\J‘
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The above very accurately describés the teacher's actfons
VvsS.
The above does not descrigg’the teacher's actions or describes them in a

very minimal way.

Practice Seatwork (PS)

"Provided uninterrupted, successful practice, in which everyone was
involved immediately and then sustained fnvolvement. Students were alerted
that their work would be checked and they were held accountable for it.

vs.

The seatwork was handled fnefficiently.

s

- Practice Boardwork (PB)

Made sure that everyone (whether at the board or at their seat)
got involved immediately and maintained involvement.

Vs,

The practice boardwork was not effective and was handled inefficiently.

Verbal Problem Solving (VP)-

The session was efficiently conducted. Appropriate problems were
used, interest was maintained, strategies were discussed, solution methods
were discussed and demonstrated, and there was an opportunity for questions.

VS.

The verbal problem solving session was poorly conducted and resulted in &
very little benefit to the students.

Transition (TR)

The transition was very smooth and efficient. Momentum and interest
were maintained and though in transition, time was not wasted.

vsS.

The transition was unnecessarily long, boring and unprofitable, such
that valuable time was wasted.




282
Description of High Inference Scales

Junior High Méﬁhematics Study <

¥
Tf

Clarity
Clarity refers to the degree to which the teacher's presentation

of material aqﬂ»his substantive interactions with students are under-
stood by them.

5 Very high clarity. The teacher's explanations are easy to understand
and pupil questions are adequately answered. The teacher seems aware
of the pupil's levels, sensing problems they are having or may have.

4 High clarity. Between modegg?e and very high. .

3 Moderate clarity. The teacher seems to be understood by most pupils,
But not all of the time. Sometimes the teacher is confusing and
vague. .

2 Low clarity. Between very low and moderate.

1  Very low clarity. Pupils seem very confused by the presentation.
The teacher cannot answer the pupils' questions, or answers them in
an unclear manner by using concepts and term: the pupils are apparently
unfamihﬁy;aﬁth or by being overly complex and ambiguous. ’

)

Enthusiasm-

-
This scale is used tc judge the extent to which the teacher dis-
plays interest, vitality, and involvement in his subject and his instruction.

5 Very high enthusias The teacher is sti.ulating, energetic, and
very alert. He seems interested and involved in what he is teaching;
moves around, gestures, inflects voice.

4 High enthusiasm. Between moderate and very high.

3 Moderate enthusiasm. Occasionally the teacher seems interested and
involved; some display of activity, such as gesturing. Sometimes
the teacher is dull, routine, and lacking in vigor.

Low enthusiasm. Between very low and moderate.

ro

1 Very low enthusiasm. The teacher's behavior is lethargic, dull, routine;
a minimum of vocal inflection, gesturing, movement, or change in facial

features. The teacher appears to lack interest {ﬂ;what he is doing.
/ e

fy,
. f
Y

Sy
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Managerial

This scale 1s used to Judge the degree of effectiveness of the

managerial skills displayed by the teacher.

5

1

Very high management. The teacher is an effective manager.
She structures, maintains and monitors learning activities.
She runs tnhe class with a minimum of disruptions.

High management. Between moderate and very high,

Moderate management. Occasionally the teacher is an effective

manager; some display of structuring, maintairing and monitoring
learning is present. Sometimes she manages the room very ineffectively
and allows too many disruptions.

Low management. Between very low and moderate.

Very low management. The teacher manages the classroom very in-
efficientTy and Tneffectively. Too many disruptions are tolerated.

Accomplishment Index

5

2
1

Very high accomplishment. The teacher accomplishes a remarkable
amount during the cTass period in terms of the number of examples
used, the number of problems worked, the amount of material covered,
and so on, in relation to what seemed possible,

High accomplishment. Between moderate and very high.

Moderate accomplishment. At times the teacher seems to be
accomplishing a Tot but at other times things drag with very little
being accomplished, in relation to what seemed possible.

Low accomplishment. Between very low and moderate.

Very low accomplishment. The teacher accomplishes-very jittle

\\\\fompared to what seemed possible.

Interaction Index (excluding seatwork)

5

Very high participation. The teacher's behavior patterns elicjt a

large amount of active student participation and interaction. The
students willingTy and enthusiastically take an active part in the lesson.
There are a lot of self-inftiated questions and teacher questions.
Frequent question and answer sessions are observed.

High participation. Between moderate and very high.
Moderate participation. Occasionally there is some active student
partfcipation and Tnteraction, but at other times there 1s very little. -

Low participation. Between very low and moderate.

Very low participation. There is Tittle or no active student participation
and Tnteraction during the lesson. ,

AT
i
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Implementation.

Use this scale to indicate how well the teacher implemented the

prestribed treatment behaviors (circlz one). See the attached page for a
description of the major parts of the treatment program.

5 4 3w, 2 1
Implemented Implemented Imp]emen€3d Implemented Implemented
all major most of the about one~ some of the very little
components major com- half of the program of the program
of the ponents program components
program

Overall Quality.

Descripe the teacher's overall quality based on the entire class
period.

5 4 3 2 1
Excellent Very Good Average Fair Poor
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Treatment Program Description

Junior High Study

The treatment involves the following:

1. The beginning portion of the lesson (first 12 minutes) should
have three parts:

a. A brief review,
b. Checking of homework, and
c. 3-5 minutes of mental computation exercises.

2. Approximately 10 minutes daily should be spent on verbal problem
solving,

3. Approximately 20 minutes daily be devoted to developing conceptual
understanding of mathematics.

4. Approximately 30 minutes worth of homework be assigned each night
except Friday.

5. Approximately 10-15 minutes of seatwork be given dafly to provide _
uninterrupted successful practice.

6. The first 20 minutes each Monday should be spent on review and the full
period be used for review every fourth Monday.

7. The teacher should get everyone involved in the seatwork immediately
and keep them involved.

8. The teacher should make the students accountable for the seatwork.




NAME .

SCHOOL :

WEEKS BEGINNING

Put a check(y”) in the

columns that apply and fill in other appropriate information

DAY OF WEEK

BRIEF REVIEW
HOMEWORK CHECKED

MENTAL COMPUTATION

ABOUT 20 MINUTES
ON DEVELOPMENT

STRATEGY USED

SEATWORK

ON VERBAL PROBLEMS

ABOUT 10 MINUTES
PROBLEMS WITH-
OUT NUMBERS
WRITING VERBAL
PROBLEMS
ESTIMATING THE
READING VERBAL
PROBLEMS
WRITING OPEN
SENTENCES

HOMEWORK

PAGE/PROBLEM # PAGE/PROB.#

COMMENTS*

MONDAY

TUESDAY

WEDNESDAY

THUT SDAY

FRIDAY

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

* Please note review days,tes

t days,assemb]ies,shortened periods,quizzes,etc.
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Junior High Mathematics Study
DAILY SCHEDULE FOR TUESDAY - FRIDAY

Phase 1: Introduction should include:

1. 1-2 minutes on review of concepts and skills
associated with the homework.

2. 3-5 minutes spent checking, collecting, and
dealing with homework assignments.

3. 2-5 minutes spent on mental computation.

Phase 2: Approximately 28 minutes be devoted to development of the
mathematics of the lesson. This phase should include four parts:

1. Verbal problem solving (10 minutes).
Comprehension phase

Teacher questions to assess comprehension

S wWwN

. Controlled practice
Phase 3: Approximately 15 minutes be spent on seatwork.

Phase 4: Assign Homework (Monday - Thursday).

/]

SCHEDULE FOR MONDAY

Phase 1: The first one-half of each Monday's class period (about 25 minutes)
should be devoted to review/maintenance.

Phase 2: Approximately 20 minutes on development.
1. Verbal problem solving (10 minutes).
2. Comprehension phase
3. Teacher questions to assess comprehension \
4. Controlled practice
Phase 3: Approximately 10 minutes of seatwork.

Phase 4: Assign Homework

SCHEDULE FOR EVERY FOURTH MONDAY

The entire mathematics period should be devoted to a cumulative review/maintenance
session, every fourth MQnday.
_30_5/
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TIME SCHEDULE

Junior High Mathematics Study

INTRODUCTORY PHASE (12 minutes)

Review of concepts and skills associated with the homework
(1-2 minutes).

Checkisg, collecting, and dealing with homework assignments
(3-5 minutes).

Mental computation (3-5 minutes).
DEVELOPMENT (28 minutes)

Verbal Problem Solvirg (10 minutes).

Comprehension Phase

Teacher questions to assess comprehension.

Controlled Practice.

SEATWORK (15 minutes)
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Pre Test
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NAME: GRADE:

TEACHER: CLASS PERIOD:

JUNIOR HIGH SCHOOL:

PLEASE DO NOT TURN THE PAGE UNTIL YOU ARE TOLD.

o

‘4
Wy, ‘j




0O NOT BEGIN UNTIL DIRECTED

ADDITION

Express answers in their lowest terms

Example: 2 _ 1
¥ - 7

1. 56 + 63 = ltfi
2. 98

+ 76

174
3. 387

+ 34

Ha(

3.

a. 2 , 1.~/

Tt g‘__g_

0‘

5'%»*“...[4..7

3
2p pt-
2
SR M

7. 72 + 1.6= L.32

8. 26 + N=49

N= 23

9. (4x3) + (6x8) = _GO

292

DO ALL OF YOUR WORK ON THIS SIDE




ADDITION Continued
10.

3 feet 6 inches
+ 2 feet 8 inches

b feet R inches

20s. A
11.%57+%_+_§_=[3’2] Y
129 -4 + 8 + 16 = 20
13. 42 + ¥ = 433
W, (3) + (5) = _—2

2pfs. Lt

4 , 3 1 ﬁ, Qﬁ
16. (-37) + 48 + (-13) = ._2
PRIME FACTORS
Circle the prime factors.
., @ 4 6 1w, 12, @

D 2

Gfve the lowest common multiple (prime
Tactorsi of these numbers.

18.

20.

203
DO ALL OF YOUR WORK ON THIS SIDE

Lowest prime factors of 12 = 2, 3 Q__g
&b. Lowest prime factors of 15 = D€ of
Lowest prime factors of 30 =g,3+s’ of

’ OSS:E(:- !P‘f‘- off Gr
quo P each error

up to four

[ 4
or

=3
-

23,3

;

A




\

/ !
~ SUBTRACT 10N

Express answers in thefr lowest terms.

2. 214

22.

|
(]
ol
1]
‘$’

23.

oW
)

2. 15 _ 1 0/

25. 1.28 -

26. 82 - N = 48

27. (7x9) -

(6x3) = _¢S

28. 4 feet 3 inches
« 3 feet 4 inches

204
DO ALL OF YOUR WORK ON THIS SIDE

I /aches 0;04:1’ I \nches | -

apts.

, (pl
29. 13 - 3 = 3y el
'8 B

e/g

Coa




*

SUBTRACTIGN Continued

30.

(-13) -(4) = _—[7 . .
3. % b 3/
. (-28) - (-7) = "l
24 [pt
SRSy 37
SHE N L S
34 (-10)‘- (+20) = =30
. 3% - i = |25 s
MULTIPLICATION

Express answers in their lowest terms.

68
X7

47

36.

7.

2
t

57
X74

- Yaly

8. 698

X 93

¢4 1Y

295
DO ALL OF YOUR WORK ON THIS SIDE




MULTIPLICATION Continued

39. 3

40. 7

"
e~
S

41. 15% of 400

42. 600

a3 & =LY

44, (3X3) X (5X8). = 5[212

45. (.25 X 172) X 4 = |72

]

46
47

.%=Z2’(%Qf
.%, %Q;

8. 2 x & =_LY

49. -8 X -4 =_33)

\

§7245%

206
DO ALL OF YOUR WORK GN THIS SIDE
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DIVISION DO ALL OF YOUR WORK ON THIS SIDE

Express answers in their lowest terms.

5/

50. 86 4386

293

51. 58 [16,994

/30
52. .17 |22.1
;245 it ’
3.3, 1. % ?
8.3, 1,27 /4
ts,

54, 1

t+8-_"ho “/q0

55. 17 = 20 % of 85

56. 20 = S % of 80
57. 90 = _Y¢ % of 200




DIVIZION Continued

<

58. (9x8) + (2x4) = E

¢

s leh
59. % ¢+ 4 = ¥ ®Ysq

Write these decimals as fractions:

10 = 1§

62. 2.375

write these fractions as decimals:

1.
15" 10

6. 11 . o of

298

DO ALL OF YOUR WORK ON THIS SIDE

s
1§
¢

(f




DIVISION Continued

66.%, (a2s
7. 4% . 90 o .7

WORD PROBLEMS

68. How much will a dozen apples cost if
-~ 3 apples cost 30¢?

§/20r 130¢ or 1.20

69. How much can we spend for the class
party? The parents gave us $5.00
andh25 children brought a dime
each.

8750 o 7.5 o 750

70. Jim found 25 golf balls. He will
keep 10 and give 1/3 of what is
left to each of 3 friends. How
many will each friend get?

§ or C balls

71. Doug bought a bike for $30 and
sold it for %40. Then he bought
it back for $45 and sold it again
for $50. How much profit did he
make altogether?

'.’_.[.C.g /$700 gr /5

vy

DO ALL OF YOUR WORK ON THIS SIDE

[lb
[




» 300

WORD PROBLEMS Continued DO ALL OF YOUR WORK ON THIS SIDE

72. A coat was reduced 25%. The price
now is $30.00. What was the origi-
nal price?

#¢0.00 or 8§40 of q0
GEOMETRY

73. a=>b

74. aczé
b=3
Y ( c=3

b what s the volume?

c _1:

75. b a=10

a b =12
What is the area?
0 |
76. .
Aﬁ

s 1s: b Y acute “’3/‘ ‘

a) = a right angle.

G) = an acute angle)

of
e

¢) = an isosceles angle.
d) = an obtuse angle.
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GEOMETRY Cont{inued : D0 ALL OF YOUR WORK ON THIS SiDS

n.

109

This 1s: ¢ o obtuse anﬁfc
a) = a right angle.

b) = an acute angle.

¢) = an isosceles angle.

or Q) = an obtuse anale>

q0°

This is: @_Of .‘3‘\1‘0\'\3/(
~ @-a right angid
b) = an acute angle.
¢) = an isosceles angle.
d) = an obtuse angle.

o

79. A ray is: (Circle the answer.)

2) &— >
& —>

! c) .

Write these percents as decimals.

g o
7
-

‘ Q 81. 33’%%' .55:0(' .?0“‘ 3 0‘\ ‘333..- e*ﬁ
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Write these fractions as decimals. DO ALL OF YOUR WORK ON THIS SIDE

82. % = 'éég—f' 067;/‘.5%{‘ ,Z--c‘/'&.

it

Write these fractions as decimals and
gercents.

At

8. %?/4.7% wrena (oP

8. 1. 26 1 2€ C.Qp'h'-:




Post Test

A s

LW S
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14 Mathematics: Concepts 305

5. What number belongs in the box?
123 =2
SAMPLE 81. 1006 is read A +0 32
A. one hundred six B‘ ggg\
B. one hundred sixty C. 111
C. one thousand six D. 109
D. ten thousand six ’ - .
\
6. Which is the next number in the pattern?
i 4, 5,7, 10
Drrections: Answer these questions. A1
B. 12
C. 14
D. 16
1. What is the place value of 4 in ;4,050.390‘.’
A. Ten thousands ’
B. Hundred thousands ) )
C. Millions 7. The least common multiple of 10 and 15 is
D. Ten millions A
- B. 60
C. 90
D. 150
2. 589 + 793 is closest to
A. 600 4 800
B. .
C. g i ;g 8. The greatest common factor of 30 and 75‘ is
D. 500 + 700 a A. 5
B. 6
C. 15
D. 2s
3. 30,680 is the same as
A. (3 X 1000) + (6 X 100) + (8 X 10) -
g 8 X 18608'&’))'*_:‘;’6")(‘?&’)0';53(’; ;010) 9. The prime factorization of 48 is
D. (3 X 100,000) + (6 X 100) + (8 X 10) ' A.2x2x2x2x3
B.2x2x2x3x3 |
C.2x2x3x4 |
D.2x3x8 |
4. 87,439 rounded to the nearest hundred is i
‘;‘ g;% GO ON TO THE NEXT PAGE. 1\ _
C. 87:440
D. 87,500
{ '™ ' ';)
LX) M
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-

10. % is equal to

11

13.

O o w P>
Nl Wi WIN &I

Which symbol belongs in the circle?

2 1
O

vaw»>
WV A

1% is equal to

oo P>
©In e i w|e

Which decimal'tells how much is shaded?

A. 21
B. 21
C. 201
D. 021

14.

15.

16.

17.

18.

What is the p'ace value of 2 in 5267

A. Tenths

B. Hundredths T
C. Thousandths A

D. Tens -

What is the place value of 7 in 62797

A. Ten thousandths
B. Thousandths

C. Hundredths l
D. Tenths

_3 .
275 s equal to

A. 023
B. 23
C. 203
D. 23

075 is equal to
A DB

—”

Which symbol belongs in the circle?
019 O .02

cOwy
viE VA

GO ON TO THE NEXT PAGE.




Rothematics: Concopts

What is the solution of this proportion?

_68
12 z

. 85% is equal to

A. 085

'B. 85
C. 85
D. 85

What number belongs in the box?

2+72=07

Which of these equations has 4 as its solution?
A12-n1=3
Bnrn~-12=3
u-
C. 3=12
D.3xn=12

. What is the solution?

z—-5=10

24. 62 is equal to

A. 218
B. 38
C. 12
D. 8

- {
. Which point shown belov: cfrresponds to
("3, *2)? /,

T~

A. Point P
B. Point Q
C. Point R
D. Point S

26. Which polygon is congruent to this polygon?

=

Aoy

'/ A80 ON 1O THE NEXT PAGE:




p.

|
|
I
|

-

Mathematics: Concepts 308

Pl

21. Line k is perpendAr to line m.

Line m is parallel to line n.

O\

Therefore, it must be true that

A. line k is perpendicular-to line m

B. line k is parallel to line m

C. line k is parallel to line n -

D. line m is perpendicular to line n .

J

28. Line segment 8 is how many centlmeters longer
than line segment r?

r
[ ]

l‘i‘lln hnluu “”‘H'I Hh!x.n nn‘m- quHll HHtHH iifin
T

centimeters

vowy
WO N -
o o

29. What is the degree measure of angle LOM?

A.135°
B. 125°
C. 65
D. 55°

30. What is the volume of this rectangular pt"ism?

Y

. : 4m

&m

A. 12 cubic meters |
B. 20 cubic meters
C. 27 cubic meters
D. 60 cubic meters

STOP HERE.
END OF TEST.
(.1

Y

o>

Yy g

~
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5. 6184

, X 7 A. 43,768
SAMPLE y B. 42,788
C. 42,768
81 48 D. 42,288 :
-23 A. 15 E. None of these
B. 21
C. 35
D. 71 ]
. E. None of these
6 41
X 25 A. 1045
- B. 1025
) C. 845
Directions: Work these problems. D. 287
E. None of these
1 403 ‘
3847 A. 4979 7. 285 X60 =
+ 629 B. 4969 A. 1680
) C. 4879 B. 1710
D. 4869 C. 16,800
E. None of these D. 17,100 |
E. None of these |
?
2 8392 T
© _s794 A. 3598 - 8. 384
B. 3406 X 507 A. 21888
C. 2608 I B. 194,188
D. 2598 . C. 194,688
E. None of these D. 194,888
E. None of these
3 4005 :
- 918 A. 3087 9. 9J437
- B. 3097 A 47
C. 3187 B. 47 R8
D. 4912 C.4 -
E. None of thése D. 49
E. None of these
4 674 \ .
X 3 A. 2022 10. 4J9582
- B. 2012 A. 2395 R2
C. 1922 B. 2393 R3
D. 1812 C. 2385 R2
E. None of these D. 2383 R3
E. None of these
Sk ~
GO ON T THE NEYY DARE ]

e



Mathcmatics: Computation 310

1. 48)4471 17. $14525+7 =

A. 87 R9 A, $20.65

B. 89 R12 ‘B $20.75
i C. 93 R24 C. $27.50.

D. 94 R11 D. $27.65

E. None of these E. None of these
12.  13)10,920 18. 997

A. 83 R? + 6.042 A. 15.012

B. 84 B. 15.1012

C. 830 R? C. 158912

D. 840 D. 16.912

E. None of these E. None of these

—h&
L ]

13. 231 f21.§47 19. 54+4823=

A. 94 R133 A. 877

B. 95 R2 B. 1363

C. 96 R13 C. 1463

D. 97 D. 87.7

E. None of these E. None of these
u. $24.10 20, 2053+146+975=

- 13.67 A. $11.57 A. 26.403

B. $1057 B. 26.503

C. $1053 C. 30.74

D. $10.43 D. 31.74

E. None of these E. None of these
15. 3 x$46.08 = 21. 6.41

A. $128.04 -15 A 4N

B. $128.24 - B. 5.11

C. $138.04 C. 59

D. $138.24 D. 791

E. None of these E. None of these
16. 60 x %422 = 2. 153 —-6445=

A. $243.20 A. 8865

B. $253.20 B. 8.945

C. $2432.00 C. 8965

D. $2532.00 D. 9.145

E. None of these E. None of these

GO ON 10 THE NEXT PAGE.
O dery o,
Ve
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23. 3.75

( x 4
A4 67x11=
2. 772065 §

true.

1
2. 0156 +1.2=

1

1.48

15

148

15

. None of these

mMOOws

1.34

7.37

134
737
. None of these

HOOw>

0295
295
295
29.5
. None of these

HOOw

.0013

013

A3

13

. None of these

i

\

moow

Find the number that makes the sentence

3is [J % of 4.

A .25
B. 50
C. 65
D. 70
E. None of these

Directions: Work these problems. Express
fractions in lowest terms.

8. F+it=
2 2+2=
0. 2i+e6d=
31 3

ig—g
42

MU O w >
8l2 32 o= v

. None of these

Mo o wp»
ni= Gl GI3 SIS

. None of these

(o4

oo?a n
-lb
- 3l~ o

(-]

10
. None of these

m o O wp»
s -]

1
.12}
2
122
13
3
133

m Y o w

. None of these

GO ON TO THE NEXT PAGE.
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i
|
e
1l

oI
|
win
|

[ 113 ]
i
PN

wIn
X
P
i

N\

A0
1
B. 3
1
C %%
7
D. 3

E. None of these

=
Old OIN WIN

D. 1
E. None of these

m o O w
wi- a1 Blo fSiv

. None of these

m o o w >
-~
1N

. None of these

mo o w >
Dl WIS LI

_ None of these

40.

N
X

%)
+

»lw

Ble

m o O W >
Blo Sl e a=

. None of these

28
27
26
. 25
. None of these

moows>

-t
~

wl8 ol

6

M O® >
(7]

. None of these

m o o ® P
2N 3~ tiv v

_ None of these

STOP HERE.
END OF TEST.
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4. Ana wasin asinging group with 5 other people.
The group sang 3 songs in the show. They
practiced the songs 12 hours a week for
4 weeks.

SAMPLE

81. Joan plans to buy some beads to make
4 necklaces. She needs 30 beads for each
necklace. How many beads should Joan

How many hours did Ana’s group practice
their songs for the show?

buy? A 24 .
A. 34 B. 36
B. 70 C. 4
C. 102 D. 240
D. 120

) 5. Greg needed 1.4 meters of blue material and
"y 1.75 meters of white material to make his
T costume for the show.

To find out how many meters of material Greg

"'.'Wkth blems.
Directions ork these problems needed all together, you should

A. divide
The boys and girls of the Elmwood Community B. multiply
Center had a talent show to raise money for a new C. subtract
rooi. Tickets to the show cost $.50. There were 24 D. add

girls and 18 boys in the show, and 20 other boys
and girls worked on the show but were not in it. 6.

1. How many people were in the talent show?

Ramén bought 12 rolls of crepe paper to
decorate the gym for the show. The price of the
crepe paper was 3 rolls for $.70.

How much did Ramén pay for the crepe paper?

A. $2.10
A

B - B. $280
C. “ C. $6.30
D' 62 D. 38.40

2. All together, 410 tickets to the talent show
were sold.

How much money was made from ticket sales?

Each of the 12 rolls of crepe paper that Ramén
bought contained 10.5 meters of crepe paper.

To find out how many meters of crepe paper
there were all together, you should

A. add 12 and 105
B. divide 12 by 105

A. $205

B. :ggo C. multiply 10.5 by 12
C. $460 D. divide 10.5 by 12
D. $820

8. Art Hawk sold 12 tickets for the talent show
for $.50 each.

There were 20 different acts in the talent show,
Each act lasted about 6 minutes. |

The best estimate of the length of time the
20 acts lasted all together is

A. 1 hour
How much money did Art collect? B. 2 hours
A $6.00 C. 3 hours
B. $7.00 D. 33 hours
C. $11.50 4
D. $1250 Y

30 AN TN TUE NEYY DARE
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Mathematics: Problem Solv’ting

HNora, OdessLa, and David planned a surprise party
for Phil on his birthday. Phil and eight other
‘people were expected at the party.

9. David planned to cook 24 hamburgers, each
weighing about .25 pound.

To estimate the number of pounds of
hamburger meat he needed, you should find
the answer to

A.24 +.25
B. .25 + 24
C.24 + .25
D. 24 x.25.

Nora, Odessa, and David went shopping. They
needed 24 hamburger buns. Hamburger buns
came 10 in a package.

10.

How many packages did they need to buy? )

A 14
B. 4
C. 3
D. 2

11. Nora planned to make 9 liters of fruit punch

for the 12 people coming to the lunch. One liter
fills 4 glasses.

How many glasses of punch did Nora plan to
make for each person?
1
A. 53
B.3
1
C. 25
D.2

12. Nora bought 5 cans of apple juice on sale at 3

cans for $1.23.

How much did Nora pay for 5 cans?
A $41

B. $.74

C. 8205
D. $224

H

13. Nora bought fruit juice for $4.18, 3 bottles
of ginger ale, several packages of nuts for $1.95,
and ice cream for $1.40.

To find out how much money Nora spent all
together, you need to know

A. the price of a bottle of ginger ale
B. how much fruit juice Nora bought
C. the price of a quart of ice cream
D. how many packages of nuts Nora bought

The fruit punch recipe Nora planned to use
called for 50% apple juice, 25% cranberry juice,
and 25% ginger ale.

14.

How much cranberry juice should Nora use
to make 9 liters of punch?

A, 225 liters
B. 2.5 liters
C. 36 liters
D. 425 liters

15. Potato chips came in different-sized bags.

The bags looked like this. '

12 ounces”
9 ounces’ 2 ’

{
Potato| | | POTATD

cHips || | CHIPS,
4 H

Which bag cost the least per ounce?

A. The 4-ounce bag
B. The 5-ounce bag
C. The 9-ounce bag
D. The 12-ounce bag

Mora, David, and Odessa spent a total of $12.30.

What was the average amount spent by a
person?

A. $4.10
B. $9.30
C. $15.30
D. $36.90

16.

GO ON TO THE NEXT PAGE.

SRS
.
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Tak and a group of his friends had a picnic at the
beach.

17. There were 18 people at the picnic, and 3 of
them were girls.

How many girls were at the picnic?

oOow>
Soan

18. The 18 people had 4 jugs of lemonade. Each jug

contained 16 cups of lemonade.

How many cups of lemonade did they have
all together?

A 72
B. 64

C. 54
D. 38
19.

The group brought enough fruit to the picnic for
each of 18 people to have at least 3 pieces.

What is the least number of pieces of fruit the
group could have brought to the picnic?

A. .72
B. 63
C. 54
D. 21
The boys and girls had to travel 20.5 kilometers

to get to the beach. They rode a bus for 16
kilometers and walked the rest of the way.

How far did they walk?

A. 25 kilometers
B. 4.5 kilometers
C. 189 kilometers
D. 36.5 kilometers

The cost of 18 bus fares was $10.80.

To find the cost of one bus fare, you should

A. divide 18 by $10.80
B. add 18 and $10.80
C. multiply $10.80 by 18
D. divide $10.80 by 18

Last summer Ms. Foy took some girls and boys from
Cole City to visit Oak Lane Farm for a few days.
Estella, Charles, Vincent, Francine, and Lewis
visited the farm.

22. Oak Lane Farm is near a village called
Fairfield. Estella measured the distance from
Cole City to Fairfield on a road map, The
distance was 14 centimeters. The scale of the
map was

1 centimeter = 20 kilometers

How far is Fairfield from Cole City?

A. 14 kilometers
B. 28 kilometers
C. 140 kilometers
D. 280 kilometers

Mr. and Mrs. Marcus own Oak Lane Farm.
The farm is shaped like the rectangle shown in
the figure below.

8 kilometers

2 kilometers

What is the area of Oak Lane Farm?

A. 12 square kilometers
B. 2.4 square kilometers
C. 46 square kilometers
D. 5.2 square kilometers

Francine and Lewis picked 2% quarts

of blueberries, and Charles picked 1% quarts
of berries.

To find out how many quarts of berries
Francine, Lewis, and Charlés picked all
together, you should

A, add

B. subtract
C. multiply
D. divide

0O ON TO THE NEXT PAGE.
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Estella and Charles tossed a coin to see who
would get the next ride on the tractor. Estella
chose heads.

What was the probability that the coin would
land heads up?

A1 -
B. % )
C. :‘-, ‘
D. %

Mr. Marcus told the visitcrs that 180 acres of
land were planted, and g of those 180 acres
were planted with corn.

How much land was planted with corn?

A. 60 acres
B. 80 acres
C. 120 acres
D. 270 acres

Mr. and Mrs. Marcus raise pigs for the market.
The graph below shows how many pigs they sold
each year from 1972 to 1977.

Pigs Soid

350
v
3 300 ||
S 250 —
%200 —

150 - e
o =
2 so

! TEra

4972 1973 1974 1975 1976 1977
Year

The number of pigs sold increased most from

A. 1972 to 1973
B. 1973 to 1974
C. 1975 to 1976
D. 1976 to 1977

28. About how many more pigs were sold in 1975
than in 19727 (See the graph in problem 27)

A. 125
B. 150
C. 225
D. 250

29. The area of the vegetable garden at the farm
was 330 square meters. Tomato plants took up
10% of the garden space.

How many square meters of land were planted
with tomato plants?

A. .33 square meters
B. 3.3 square meters
C. 30 square meters
D. 33 square meters

30. The loft of the barn is used to store hay to feed
the animals in winter. The floor of the loft
is rectangular, 15 meters long and 10 meters
wide. Last autumn the loft was piled 4 meters
high with bales of hay. The figure below shows
the shape of the space where hay was stored.

4 meters 7/ &

15 meters

What is the volume of the space where the hay
was stored?

A. 60 cubic meters
B. 150 cubic meters
C. 300 cubic meters
D. 600 cubic meters

STOP HERE.
END OF TEST.
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Measurement Instruments for Assessing Students'

(Aptitude/Attitude Inventory) and Teachers'

(Teaching Style Inventory) Beliefs About Mathematics




A. Aptitude/Attitude Iknventory

O Ty

3 ¥
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A

ATTITUDE INVENTORY

Directions:

Name

Soy Gin

Teacher's Name
School's- Name

Read each statement and decide {f you usually agree or disagree with
the letter T for True next to the questicn.

that staterent.

Please answer every guestion.
sex, your teacner's nace, and yl.r sc=col's name on this sheet.
asx ycur teacner for nelp.

8 question,

1 1ike to work my math prebdlems
with seve-2i ciher students.

-t

2. 1 always lic2 to Choose wnat
math prodle~s to do.

3. 1 get into iroudble 1n s¢rool
dbout ONCe evary w2ex.

4, 1 do not like to work alone.

§, [ work haraer on math problems
that 1 know will be checked.

6. [ need to learn math.

7. 1 need to be reminded often to
get my math assignment done.

8. [ want to get good math grades
Just to show my friends.

9, 1 sometimes forget to do my
assignments.

10. Practicing new math oroblemzIr
with my teacher 15 2 waste
time.

11. 1 do not need any practice work
pefore [ start work on new math
problems.

12. 1’can always remember what 1
am told to do.

13. 1 usually finish the easy math
problems but not the hard ones.

14. 1 like my teacher to work a few
example problems before 1 have
to do a new problem by myseif,

!

If ysu agree, Circle
If you disagree, circie tne letter F

for False next to the question.

Be sure you write your name, your

T F

Py

1s.

16.

If you have

I 1ike to learn about math best
by listening to my teacher.

I will get good math grades this

.year,

17.
18.

19.

20.

Q.

22.

23.

4.

25.

26.

7.

28.
29.

30.

I am not good at math games,

1 usually finish my math
assignments.

1 am good at working math
problems in my head.

I get {nto trouble in school
about once every week.

1 1ike to do math problems in my
own way.

My teacher really wants me to get
good grades in math.

1 usually do not finish my math
assignment.

Getting good grades in math is
really important to me.

1 am good at working math problems
in my head.

1 sometimes lose my books and papers.

1 like to have my parents help me
with my math problems.

I 1ike to work math problems by myself.

1 1ike to learn about math best by
reading my book.

-

1 always like to choose what math
problems to do.

Tufl JHe PAGE OVER
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- o = = Always

-

-

n.

3.
.

3.

35.

36.

.

38.

39.

-
bd

F )
-

NN Most of the time

PR T I NN

1 1ike to figure out how to - T F 42
work &l new math problem
without my teacher's help.

I will need math next year.
T F &
Before 1 start working new .
math problems, [ 1ike to make
sure 1 can do them. T F M,
1 like to learn about math best
yy Vistening to my teacher. T F 45,
I do not like to check my math
problers. T F 46.
1 like to know if a math
assignmant will be criecked. T F 47.
1t 1s not that {mportant to
knos math. T F 48
1 1 have a question in my math
- class, 1 ask the teacher right 1T F 49
away. :
Other subjects are more {mportant
than math. . T F 50.
My math teacher last yedr elled
Y yesr ¥ T F 5

at me § lot.

1 want to get good grades Just
for myself.

1f 1 find out why | made & mistake
on & math problem, I usually do
not miss that kind of prodlem
again.

I Vike to be able to choose what
our class does in math.

1 Vike to have my teacher explain
how to work a new math problem.

I will get good math grades this
year.

{ do not 1ike to check my math
problems.

Getting good grades in math is
really important to me.

1f 1 know my math probiems will not
pe checked, ! do not work on them
very muchi -

1 like to check my math problems
to see which problems 1 missed.

] work harder 1¢ 1 know my math
problems will be checked.

1 1{ke to work math problems in
my head.

Answer the following questions by circling . .

]

[

¥ 1 if you want to answer 3lways

T . 2 {f you want to answer most of the time
3 31yt L0 ober hever

a = neve

3 4 52. Do you like to be in this class? )

3 4 53. Do you have much fun in this class?

3 4 54. Do most of your close friends 1ike the teacher?

3 4 55. Does the teacher help you enough?

3 4 56. Do you learn 3 lot in this class?

3 4 §7. Do you ever feel 1ike staying away from this class?
1 4 58. Are you proud to pe in this class?

1 4 59. Do you always do your best in this class?

3 4 60. Do you talk in class discussions in this class?

3 4 61. Are most of the students {n this class friendly to you?

-
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Nore
School

Port § CLASSROOM PROCEDURES

Plesse check the poiat within each of the follewing scales which

pest accurately descridbes your rath class.
the first time or your presest situdtion

Please respond according to what actudlly happens, not vhh you think

should happen, or what you would 1ike to have happen,
for wrong answers. Please anwer 211 the questions
[

1. Awount of testing
1 give a math test about once every three veeks.

~
.

1 give a math test ot least once every week,

2. fsphasis on enjoyment

Very strong explicit esphasis 13 put
. pleasant, happy and friendly time in

on having 2
my math class.

[N

Although having an enjoyable time in rath 1s important

there s little explicit ekphasis on having & gleasans.

happy and friendly time in my math class.
3. lask emphasis -
The impartance of getting work done on time and done
well 13 frequently stressed in my class.

:

5

Students can turn in thelr work when they are finfshed.
there are no strict deadlines.

ERI

Aruitoxt provided by Eic:
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(1f you are tehﬁiu math for
is very di"ereng from pervious
years, please respond a3 you dnticipate your class will be like this yesr.)

There are no right

- & o N -

4. Organization of tasks

Most Tearmng tasks in this class have & step- ’
by-step orqartization and sequence.

.

¢ .
-

Most of the learning tasks in this class are “open-
ended” or discovery oriented. *
§. Commonality
Math learnvng cdjectives are the same for 311 students
in the class. .

. -

By

L
" Math lesrning objectives dre set for each student
separdte

\ ' T
Students are encouraged to get 8 Tot of help with
their math prohlers. )

§. Problems

.
4
\

Students sre encourijed tc solve their sath probless
without a lot of tescher held.

7. Help with work -

Alrost all help 13 fnitiated by students asking for it.

?lnst o1 help i3 initiated by oy seeing the need for
t.

-
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8. Plea ghamsing

Doty Yesson plans ore stadble, net vsudlly subject to
change.

Datly lesson plans are Changed very frequently,

9. Different acilvities

Many different activities ore alrost always going on
simu)taneously during rath class.

Almost 811 the tire the students are 211 engaged in
_the same activity during sath class.

10. Cvaluation standards

The seme standards are used for a1l students. 5

s

pifferent staidards are used for each 1ndividusl.

11. [Evaluation procedures

.

Evalustion procedures are the same for a1 stucents
in the class.

Evaiuation procedures are different for each student,

12, Ora) presentation '
\

O

ERIC

Aruitoxt provided by Eic:

On & typica) day. ! §ive an oral presentation for
three-Tourths of the rath tine.

- 1 almost sever give & oral math presentation.
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13. Peer help
Students frequently help one another during asth class,

Students seldom help one another during math class.

14. lastructional direction

On & typical day. | direct my attention to the math
class a8 & group three-fourths of the time or rore.

On 8 typical day. | teach or direct my attentfon to
individual students {or small groups) three-fourths
of the time or more,

15. Approaches to leantng

1 encourage students to solve a given gath problem the
way | have demonstrated.

1 encourage students to solve math problems any wiy
that they desare.

16. Conceptualization

1 vee conceptud) ideas, such as the cermatative and
associative properties of addition and rultiplication
to teach math,

1 teach math Trom a more pracuical, less theoretical
point of view.

|11
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21. Predictadility of student pace
I can usually predict where sy students will

11‘. ;m;m—«mun approach

1 present s math concepts first then 11lustrate that can
concept by working several probless (deductive). 1 the math teatbook 1n January. 1
' -2 __1
—_1 3
1 present the class with 2 serfes of sinilar prodlems, 5 [ con't usually toudice where Y students will be 18 5
then together we develop concepts and methods of solving - the math texttouk in Janudry. —_
the problems (inductive).
22, Student cholce
18. Curriculim organization
Students have & ¢ rice 18 to what problems orf
The curriculum is organized such that certain topics are exercites they (an do for ralh practice. 1
repeated {but in more depth) on & regular basis through- F]
out the year. 1 I
2 —
3 — ‘
‘ 1 decide what provieds the students will do for math -
5 — practice.
Once & certain topic i3 covered, that siame topic s not H
covered sgain exéept during reviews. M 23. Pre-assessment
19. JIransfer 1 know & good deal aboul £y students’ math adilities
N vefore or shortly after the school year starts. 1}
A good deal of time {173) s spent trying to teach ) ]
students to see simtlarities and differences between -
pe and previously learned math ideas. 1 ....-—3
' J— I
3 It usually takes about 9 weeks pefore 1 know about $
. i N py students’ nath abilities. .
New topics are generally introduced with 1imited H . Motivation
reference to previously, learned math idess.
: Al} students are rewarded in the same manner for
20. Practicality good work. . 1
Y
Math fs taught strictly as ® practical subject. 1 —1
? : —3
_3 —!
. Students are rewarded in aifferent ways for good werk. ]
Math fs taught with esphasis on theory. $ 25, Mobility
Students seldom stay fa their seats for the major —--‘
part of the math lesson. 1
—
Students are generally in the same seat for the .
math period. —
O )y
[

ERIC
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26. magh emphasts

1n my sath class [ emphasize the bas{c computational

skills,

In my math class | emphasize understanding the concepts

underlying mathematics.

27. Study places

fach child works mostly at his own desk during math

lesson,

ALl math work {s divided among 3

(centers) in and out of the classroom,

base” seal.

28. lastructional changes

1 seldom change my approach throughout the semester
(such as lecture-discussion, discovery, etc.).

1 change =y approach frequently (from discovery to
direct telling or from another method to something
different) throughout the semester.

29. Changes

The arrangement of furniture and equipment has changed

every week or so, this year.

L 4
The arrangement has changed once or not at aln.
O iy A}
ERIC ¥ *~
P o v

variety of places
with no “home

[T T ™ R

]
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3.

.

n.

n.

Pule enforcement

{ enforce the classroom rules.

Students enforce classroom rules.
Rule making

1 make the classroom rules.

Students make the classroom rules.
Reinforcement

1 generally use concrete reinforcers such as stars.

1 generally use verbal praise as reinforcement,

Affective objectives

Appreciation of math is of high importance.

Appreciation of math {is not vital,

faphasis on consumer math

Heavy emphasis is placed on consumer aath,

Little emphasis s placed on consumer mth,

B W N e
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part 11 TEACHER OPINION

3. e differences

™~
Boys are better {n math skills,
Select the appropriste cholce for each statement.

A » Agree

g = Somewhat agree

W e W N

AR

Girls are better in math skills.
¢ = Undecided

36. Divergence from planned lesson
p = Sorewhat disagree
1 try hard to stick to the lesson planned for that day

dur ing math pertod. 1 g = Dissyree
! S 40. ___ Teachm mrth mases ae ‘eel secure and 8t the seme time
3 1t is stimulatand B
—_t an. ___ Teaching mltiptication end divisfon fs more enjoyable
If a student raises an tnteresting question during the I than teaching guonetry of fractions.
- math lesson, I My change my whole lesson plan for that
day and pursue the student's question. A2 __In terms of teaching shitl, math, in conparison t0 sther
subjects and actavities { teach, 18 8 personal strength.
37, Emphasis on comprehens fon
T 43, _____mm. {n onparison tO other subjects and activities 1
Understanding the nethudotogy of why & glven method direct, Is one of my lesser, fnterests.
gives the correct answer {s mportent. B ‘ 1
-_ 2 ", ___mm {s one of the few-ara3s_in which poor readers €A
— do well. PRI
3 .
M s M pasic function 43 @ -stn teacher is to convey By know-
P edye of math to the students in o direct manner.
Understanding the methodology s not critical. $
6. Boys in my class have rore Interest in sath than girls do.
38, Esploration _—
4. ____Huhout the essistance ¢f 8 special tescher (t.e..2
Most of the time is spent drilliing the students in ath siac prist 0 mathematics ', the classroom teacher showld
fundamentals. 1 not be regarded as respensiole for the Vimited progress
2 - made by the slowest pus’.
—— -
2 43, Individualrzetion of wein tnstruction seems impragtical
M for actusl classroom application. '
* ———
Most of the time {s spent exploring wath-related topics. $ 8. 1f resources were avatiadie. | would prefer total indie
vidualization of math instruction rather than group oF :
3. Pacing whole class instruction. .
Most math class activities require students to work at 50. { Teel | have d good sourd sackground in asthematics.

about the same paces topics are expected to be nastered
by specific times Auring the year. ’

—

P I

a——
4 wd

sch student works at his or her own pice ith no

timing restrictions. pace, with

ERIC

r
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PART 111 COMPLETION

Mest of my students complete % or more of a1l the prod-
Tews in their textbook bss0c1aTE0 with each lesson thit {s

taught.

As of today, | have students that are discipline probiems.

When you use practice exercises to reinforce wath skills, approxi-
mately what percentage are:

written work to be done 1n class

written work to be done “at home

oral work or chalkboard work
____ games or puzzles that illustrate the concept
—_— other

\hen some students do poorly on tests or otherwise indicate that
they have not understood a unit fn math, whot are three {3) things
you do to improve the situation.

c.

On the averagé | spend avout ninutes 3 day developing wath
concepts and skills and have The children practice these skills
through homewark and problems minutes & day.

This year 1 teach math days & week for an average of
sinutes a day.

Wy students should have the opportunity to select and use math
mpterials on 8 nonstructured basts at Teast times & week.

1 assign math work to be done at home about times 3 week.

Sometimes students have difficulty solving story probiems.
griefly describe how you help your students solve stor probless,
(txample: 1 have pupils make drawings or diagrams to help clarify
the problem.}

ou correct students’ papers, how would you describe the
marks you most often put on the students’ papers?
{Txample: | mark the problems that are tncorrect and
the correct answer.)

New often 00 you review materia) already covered? (Caample: M
the end of the chapter, before vacations, ete.)

'

when [ assign students matn story problens, 1 g0 over the vocobu=
Jary tn the problen and point out what new words mean sbout 3
of the time.

sefore I start presenting the math lesson for the day, | spend
about minutes qoing over the previous lesson.

The students in ny class mabe use of or manipulate concrete edue
cotional cquiprent {such a3 blocks, compasses, rulers, etc.) to
a1d in understanding math cuncepts about tices & week,

| move the students 1nto new material when 1 feel that all det
about __ = of the students are reedy.

During the yesr when yuu start & new m3th unit that 1s especlally
difficult. what do you do Sitferentiy?  (fxample: 1 present the

_material aore stowiy then rocwal_ang [_assuré p_\e_s_t_udeats they

can handle the new 1 mertal.) - =

Glven my present objective and methods of teaching, | feel the
1deo) class size in aoth would Le _ {nuaber) students and that
the masisum nusber I could testh ard st111 do a good Job would
pe ___(number) students.

tow many years {including this year) have you taught math te
fourth grade students?
yedrs
\)
tow many years {including this year) have you taught fa an ele-
sentary school setting?
years

Kow many hours of college credit fn math have you completed (n=
cluding math methods courses)? . .

hours

—

Now many hours of graduate college credit (1ncluding courses you
may presently be enrolled fn) have yov complated beyond the 3.A
or B.5. degree?

hours




12.

13.

when math assignments are checked, what percentage would fall into
the following categorics?_

1 check the students' papers.

Ar ai* checks the students' papers.

students check their own work.

Students checy each otner's work

3 111

If you had your choice, what type of ability in math would you
prefer to teach? (Check one.)

mos¢ly high ability
mostly average ability
mostly low ability
3 mixture of abrlities

L]
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The following strategy was used in analyzing the test and text: First,

I classified the test along two dimensions. One dimension was already
spécified in the test as: concepts, computations and problem, and 1 accepted
their classification at face value. The other dimension was a conventional
breakdown of the content into the categories of number sets (whole, fractious,
decimals,and ratio and proportion) and other commonly taught topics like
geométry and measurement, etc. These categories are roughly ordered from
easy to complex.

1f a test item involves two content dimensions, I classified it in the
high le-=el. Alro, unger the dimension of concepts, whole numbers could have
included place value, estimating patterns and factoring; howcver, conceptual
understanding of whole numbers could have also included basic rebresentations
of whole numbers, number line locations or the meaning of operations on whole
nomhare Mama ~f #shin svnn mvcsmmt ==
gories.

From the categorization, I draw certain conclusions about the fit between
the test and the text in terms of relative emphasis. This is done based on
the ratio of items devoted to different topics and by comparing this to the
order of presentation in the book. The assumption is clear: 1 am assuming
that a teacher will rely on the text, proceeding in order from front to back
and is less likely to complete the last sections.

Next, I took the problems in the cells of the taxonomy in order from the
upper left corner over and down and checked to see if they are taught in the
text, specifying the page. When the text varies from the test, a note is
written to describe this misfit.

Finally, 7 comment on some other factors about the text generally which
make it distinctive or which one might want to conszider before selecting and

wofapy Jt.

" L4 ‘ ==
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Concepts

1, 3
14, 15

10,1.] 13,16
1 |17,18

20

19

25, 26
27

24

21

5,22,
23

Computation

28,59.[14,15,
FO,SI 16,17,
32,33 (18,19,
84,75 20,21,
36,07 22,23,
38,79 P4,25,
40 |26

27

Problem Solving

1, 4, 8
10, 18,
19

11,17 2,3,5,
04,56 k,7,9.
13,16,

LO,ZI

14,29

2,15,
22

|

23,30,25,27,
1 28
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Notes on Taxonomy: Relative Emphasis /

The test is fairly typical in Its emphasis: it tests primarily the
topics of whole numbers, fractions and decimals. The other topics of
ratio and proportion, measurement and the beginnings of algebra are given

cursory attention. This is not the case in the book. Holt School Mathematics

begins with yhole numbers and then emphasizes decimals, but then spends

chapters on geometry,’integers and equations, giving, in essence, an intro-
duction to more advanced mathematics courses. It then returns to fractions
(rational numbers),_percent and real numbers. Finally, the metric system,
coordinate gcometry and probability and statistics are presented. This --
focus on preparation for algebra and geometry which is in the gext is not
reflected on the test which has 5 problems in pre-algebra and 3 on geometry.

‘the book devotes 3 chapters to geometry.

Alen 2 naint shinch (1111 ha Amerhacinad acnde andos famAdand deinl FEmmmn
- - s [P 4

the text makes decimals be the basic number concept. It emphasizes place
value in whole numbers and extends this to introduce decimals. Place value
for decimals are done through powers of ten. Invcontrast, the test relies
on defining decimals through fractions and tests the conceptual under-
standing of fractions prior to that of decimals. This difference between
test and text is serious in its implications: itemstgggthe test which scew
obvious if one learns whole numbers, fractions, decimals become far less

obvious when fractions are taught in Chapter 9 (p. 212) and decimals in

Chapters 2 and 3 (p. 30, 52).

7y -
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Analysis of Individual Items
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Classification

in Taxonomy

Problem Pages
Number in
Test Book

Concepts

Notes on fit between test item and boqk instruction

£

A

Place
Value

Estimating
and
Rounding

1 o1
3 1
14 ' 37-39
15 37-39

there is a discrepancy between
The book never specifically
on place value, but uses the
(i.e., 7413: The value of the

On all these items
book and the test.
provides exercises

value of the digit
digit is 400) and writes it in numerals.wsA chart

has it written on it, but it is not used in -

problems. Even more fundamentally, the book relies
heavily on exponents (powers of 10), both positive
for whole numbers and negative for decimals.
Because of this, for items 1, 14, 15, the student
will be required to make an extra step interpreting
what 107! and 10~ 3 mean in words. Students often
have difficulty with exponents in algebra (23=6 is
commén) and confuse negative numbers and negative
exponents, so the choice to go this route in Holt
is questionable. The advantage is in changing
bases, students are more likely to suggest .13

(base 3 =1x 371 + 3 x 3 2 rather than the error
.13(base 3) =

1/3 + 3/30.

7

Patterns 6 not in
, book
s
Factoring 7 g%206-207 The only comment I have on this is not any dis-
LCM, GCT crepancy in method, but only location in the book.
. These topics and the following ones on fractions
8  204-205 (rational numbers) are placed in Chapt. 9, after
integers, and well after decimals.” This may
reflect an emphasis on decimals, deemphasizing
9 201-203 fractions. The test does not reflect this change.

Furthermore, the isolation of decimals and fyactions
leads to an interesting set of questions about
the students' understanding of decimals.




Classification
in Taxonomy
Test

Problem
Number

Pages
in
Book

335

Notes on fit between test item and book instruction

Fractiouns 10

11

12

212-3
216~7

214-215

218

The Holt book stresses equivalence here or putting
"in simplest terms"

On comparisons, the book first advises the student
to fird common denominators and this method will
suffice to solve this problem. 1In addition, the
book (top p. 215) shows alternatively a “cross
multiplication" method. These methods are not
compared and not obviously related to a student.
Cross multiplying can be easily confused in trying
to'decide whether to put number, x der 2 first, or
visa versa.

We are finding, in General Math study, that students
memorize the algorithm or "short way' without
understanding why it works. Again, the abbreviated
neatness of the text obscures the fact that this

1s not 2 independent methods, but a curtailment of
a longer method into a shorter one.

Nnrdmalen 12

16-17

18

p. 236
#3

p. 40-41

Anadmala $a +hda 0—----:- .

Ar Frw aa T frnm +A11
. -~ - »,
q..aushL as otlings Ul MUNDELD wiiy paltivualn
values attached (as in money) or off a number

line. No representation by a 10x10 "flat" is used)

As noted under place value, fractions are not
stressed as directly connected to decimals.
Scientific notation is the dominant mode for
expressing decimals in this text. This is a misfit
of test to text; how significant it is to students
probably depends on whether their previous teaching
reinforced this emphasis on metric as independent
of fractions,

Again, avoiding fractions, these students would
change .02 to .020 and hence say .019<.020, rather
saying either 19/100<20/100 or 19/100< 2/10. 1In
this case, staying totally within the system of
decimals, this {s relatively straight-forward.

per cent 20

250-251

This comment is on the test. 1In my experience,
students remember to move the decimal pt. two
Places, but fail to remember whether to go left or
right so perhaps 8500 ought to be a foil. (It's

even more dramatic when you give them a single
digit percent,)




Classification Problem
in Taxonowy Number
Test

Notes on [it between test item and book instruction

Ratio and 19
Proportion

Although the form a/b=c/x is taught in various
places (equivalent fractions is one which uses it),
it is ratio and proportlon where the x is not the
product of a simp&e 'reduction' or 'inflation' of
the left side. (However, if one simplifies 9/12 to
3/4, then the problem becomes one like that.) 1In
the book, the term "cross-multiplicaticn" is not
used, and means-cxtremes replaces it. There is no
explanation that of the connection of this to
cross multiplication used on p. 215 to compare
fraction or common denominators.

Geomatry and~
Coordinates

v

This is very late in the text; it is after

rational and real numbers, and after geometry.
Negative ?umbers arc taught in one dimension,

The studehcs are taught congruent line segments

(p. 82-83) and congruent triangles (296-299). But,
no other FongruenL figures are in the text.

ills DCLL‘LLUH ihitrouuces tie fedning ol perpenaicular
and paralhel as labels and show 'how to construct
them. However, there are no logical exercises in
geometry xémilar to that demanded by the test.

\

Measurement

|
There are nb problems of this exact form in the
metric section or in measurement (p. 64-73).
However, 1 think to do the section on measurcment
(precision, éccuracy and error) successful com~
pletion of suth a problem would be a prerequisite.

Exponernts

Negative &
Pos{itive numbuers

ERI
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Classification Problem Pages
in Taxonomy Nurber in Notes on fit between test item and book instruction
Test Book

Equations 5 p. 134~ This book never uses boxes, but introduces the
148 'variable' and writes of solutions, roots and
'replacements’,

22 134~ No questions are asked in the identical form;

148 however, a set of possible 'replacements' is given
and student must try each. If students were only
asked to solve equations, then this lack of con-
gruence would be a case of reversing. As it is,
this would probably cause the student little

difficulty,
23 p. 145 This is taught identically
- COMPUTATIONS
Whole Numbers 1-3 p.6-8 l '
4-13  p.12-14 They never do multiple digit x single digit in the
tavi a1*hnnnk‘ thate +nct+ Voo Ennen? A]r\h' .
\..Aumyluc aic (.;Jay.‘La]C\-; chL.u.uily Vi cuinpulactivud,
although for estimation, horizontal displays are
used.
Fractions 28-29 p.220-1
30-31 p.222-3
32-35 p.224-5
4
36-38 p.226-7
39-40 p.228-9
Decimals 14~17 ; The use of money under computation in the tz=xt is

somewhat surprising since it breaks the trend of
computation focusing on number solely and not

18-26 everyday uses of the numbers. I'd like to know if
many students get 14-17 but fail to get equivalent
problems in 18-26. Since the book focuses on
decimals fundamentally, the 'cushioning' through
money seems unnecessary and out-of-place.

(4 |
T
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Classification Problem Pages
in Taxonomy Number in Notes on fit between test item and book instruction
Test Beok
Percent 27 p.258-9 Again, the use of the box is not in the text.

Also, these problems are not written as equations,
but are written out.
Ex: "8 is what percent of 122" (p. 259)

O

ERIC

Aruitoxt provided by Eic:

PROBLEM SOLVING

Since problem solving involves 1) the type of numbers, 2) the form of
context and 3) the strategies on each test problem, although they are grouped
by number type, I will identify the other two dimensions and specify if they are
addressed in the text. On the test, the implicit definition of .prol)](zm solving
seems to span three dimensions. First, the context must be one which is

familiar to students: school plays, picnics, talent shows, etc. are used.
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questions are asked about that context. Finally, the problems really resenble
traditional "word problems” or "verbal problems" in the required strategies.
Students are usually expected to select the numbers needed, choose an operation
and complete it,

On occasion, they are asked to estimate which always gives exact answers)
simply identify the operation and read graphs. Only one time are they asked to
identify missing information. Two problems seem to me to be misclassified since
they rely on conceptual knowledge of what an average and what odds are.

In the text, the implicit problem solving definition varies. Throughout
the text arc sections called problem solving, which are either 1) built around
themes which is akin to the grouping on the test or 2) applications of a parti-
cular skill just taught (also like the text) or 3) career-oriented. However,
the text also includes a chapter on problem solving which has exercises on trans-

lating between verbal expressions and symbels, writing equations from verbal
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statement, writing "mini-problems" making up problems from equations, drawing

diagrams, reasoning, flow charts, specifiing missing information and estimating

answers. Only the last two are tested on the SRA series and they each have one

problem each.

Two conclusions can be drawn:

-

l. The test has within it a narrower definition of problem solving

than the text, and hence fails to test much of the book's definition of problem

solving in chapter seven.

2. However, the book restricts this use of problem solving substantially

to one chapter, and for the rest of the book there is a reasonable congruence

between text and test.

Why the book's authors chose to use such a restrictive

definition throughout the rest of the text is a question which needs to be

explored,
Test Problem Page # in
Topic Number Text Context/Strategy
Whole Numbers 1 The whole Context: School Play
number problems Strategy: select appropriate
are spread numbers and opcrations
throughout the and complete
text. Ex. Sec
pgs.JS, 17, 27,
48 .\
4 Context: songs
Strategy: select appropriate
numbers and operations
and complete
8 Context: Talent show
Strategy: estimate and select
operation and complete
10 Context: Picnic
Strategy: Select appropriate
operation and complete
18 Context: picnic
Strategy: Select appropriate

ERIC

Aruitoxt provided by Eic:

Ty
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numbers and operations
and complete
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Test -Problem Page # in
Topic Number Text ; Context/Strategy
Fractions 11 Examples: Context: Picnic
p. 223, Strategy: Select Appropriate
225, 227 operations and order
complete
17 Context: Picnic
Strategy: Select appropriate
operation - complete
24 Context: berry picking
Strategy: identify operation
Decimals 2-3 Examples: Context: School play
p. 55, 57 Strategy: Select numbers,
59,61,208 operations and complete
5 Context: School play
Strategy: Identify opcration
6 Context: -School dance
Strategy: Select appropriate
numbers and operations
ana cumpiete
7 Context: School dance
Strategy: Identif{y Operation
9 Context: Picnic
Strategy: Identify Operation
13 Context: Picnic
Strategy: Identify necessary
information
16 Context: Money
Strategy: Knowing what an average
is.
20 Context: Beach
Strategy: Select operation and
complcete
21 Context: Beach
Strategy: Identify operation
Per cent 14 Chapter 10 Context: Picnic
Examples: p.253 Strategy: Select numbers

257, 263, 267

e

LW

]

operations and complete
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Test Problem Page # in :
Topic Number Text Context/Strategy

Percent contd. 21 Context: Carden
) Strategy: Select numbers
operations and complete

3

Ratio and 12 p. 234 Context: Picnic
Proportion Strategy: Select operations
and order and complete

15 Context: Picnic
Strategy: Select appropriate
numbers off a diagram,
operations and complete

22 Context: Maps
Strategy: Select appropriate
numbers, operations
and complete

Measurcment 23 p. 74 Context: Farm
Strategy: Select appropriate
numbers off a diagram,
-, onerarionae and comnilate

30 p. 315 Context: Farm
Strategy: Select appropriate
numbers with a diagram,
operations and complete

Probability & 25 368-70 Context: Coin tossing
Statistics ** Strategy: Know probability
concept of coins 50/50

27 p. 380 Context: Farm
Strategy: Read information off
a graph and interpret

28 p. 380 Context: Farm
Strategy: Reading information
off a graph
*"iliese are all taugnt at the very end &f the text. Often classes will never

reach this point during the year.

Q 150 4
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These final comments arc about the text only. Certain strengths and weaknesses

of 1t merit discussion.

1.

In the text, the reading level 1s kept down by minimizing the verbal
instructions. By doing so, the authors have left certain connections
between 'short' and 'long' methods implicit so that students may

well see them as disjoint. This is repeatedly the case in the
displays of instruction.

The development sections are a good idea to build up the concepts,
step by step. 1In a sense, they reveal Ly centrast how comp{icated

the displays really are, although they are designed as appearing
straightforward.

The text sequencing needs 6onsiqeration. Area 1s taught algorithmically
in Chapter 3, and geometrically with volume and surface area 1in
vidpLel 1z, DY €llpidbloiny uelluldld, L1dLLAULS di€ 1t ulitil L“iapret
Nine. The metric system, which I supposed motivated the emphasis on

decimals is way back in Chapter 13, graphs are left til Chapter 15,

and made secondary to preempting certain topics from prealgebra and

geofretry, although graphs are likely’never to be taught again,
s

The book obviously attempts to omit sex and racial stereolypinyg.

In the carcer sections, men and women are shown al many careers, and
the traditional roles are reversed'(i.e., women plumbers, male

food processors). In the selection of careers, there is some
pfofessiunal bias--one each of plumbing, exterminators and mechanics,
and the rest are programmers, engineers, lawyers, wholesale buyer,
economist, food processing technicians. Below, you can see that
sexism is controlled redsonably well, but racism still exists. In

the problems, names are selected well, and obvious attempts have been
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made to alternate sexes in the activities. Page 172 shows two
contexts for the equation x + 36 = 100. 1In one, the girl plays
golf, the boy basketball. Both do sports which is an improvement,
but in the girl's sport, a skirt 1s worn and it is fairly passive in

contrast to basketball. 1In my opinion, this is still subtle sex-

stereotyping.

Career

Race/Sex of Picture

Employment Counselor
Plumber
Mechanic
Biomedical Enginecr

Exterminator

Vvnasmvamennar
-

Stationary Engineer

Food Processiﬁg Technician
Lawyer

Architects

Hospital Administrator

" Teletypist

Economists

Wholesalcs

Astronomer

Black female‘

Two white females

White male

White male

White male

Whien Eamalg

White female

Two white males

White male and female

Oriental male, white male, 2 white females
White female (in nurse's dress)
American Indian (female)

Group ~ mixed sex and race
White male and female

&
White male

1oy
\)\,‘:




Appendix 13 *

Effects of Program and Student Type on Student

Time-On-Task Behavior in Eight-Grade Mathematics Classes

-

* For more details, the reader can consult Harre (1980)
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Dr. Ruthanne Harre, an observer in our junior high study, completed her dis-
sertation (with some small financial assistance from the project) examining the *ime-
on-task behavior of high-, middle-, and Tow-achieving students in eighth-grade mathe-
matics treatment and control classrooms. She conducted her study using a subset of
classrooms that were participating in the general eighth-grade mathematics study.

Her data suggest that the involvement rates of students in treatment classrooms were
higher than those in control classrooms and thus suggests that one reason why the
Missouri Mathematics Program may work is through increased student attention. The
following account is taken from the abstract of Dr. Harre's dissertation and three

tables are -also presented from her dissertation.

Purpose
The purpos€ of ths study was to investigate how different types of students

vary in their on-task behavior patterns. Information was also sought which dealt
with the interactions among student types and instructional programs, and also with
the interactions among student types and phases of the lesson. The correlation
between the on-task behavior of sif students and that of the whole class was also

investigated.

Procedure
T -

The study was conducted during the fall semester of the 1979-80 school year.
Twelveeighth grade mathematics teachers from a large mid-western school system volun-
teered to take part in the study. Of the eight schools represented by these teachers,
four were assigned to the treatment conditions and four to the control.

Each classroom was observed on 4 to 7 occasions, during which time data was
recorded on how well the treatment was being implemented by the teacher as we]i as

individual student on-task behavior.

’D‘oﬁ
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Cluster analysis was applied to data obtainéd from an attitude instrument,
as well as sex and achievement data. Four clusters (déve1oped typologies) were
obtaﬁned: {a) Tow achievers, (b) high achievers, (c) independent/motivated stu-
dents, and (d) dependent/unmotivated students, which were employed in the student-
treatment analyses.

Each.teacher was asked to divide each of her classes approximately into
thirds based on achievement. The top third were labeled high achievers, the mid-
dle third average achievers, and the remaining third as low achievers. These typo-
logies were used in the student-treatment analyses and also in the student-Tesson
phase analyses.

For the analyses comparing the on-task behavior of six students with that
of the whole class, the three achievement-based typologies were again used. Six
students (2 high achievers, 2 average, and 2 low achievers) were randomly selected
from within each é]ass.

The treatment teachers were asked to follow the guidelines set forth by
the Missouri Mathematics Effective Project (MMEP). This basically involved asking
the teachers to purgue a direct instructional model involving active teaching.

The class period as detailed by the MMEP breaks down neatly into six lesson phas-
es: (a) mental computation, (b) review, (c) dealing with homework, (d) verbal

problem solving, (e) development, and (f) practice seatwork.

Findings ‘ -

The two-way analysis of variance used to investigate the student type-

treatment type interactions found significant main effects on student type (p =

.0007) and on treatment type (p = .0001) when the developed typologies served as
the student types. However, the interactive effects were not signficant. Stu-
dents displayed a significantly higher percentage of on-task behavior during the

MMEP treatment conditions than during the control conditions. Dependent students

-~




Conclusions

showed a significantly higher rate of on-task behavior than low achievers. $

When the achievement-based typologies were used significant main effects -
were again found for student type (p = .003) and for treatment type (p = .0001).
The interactive effect was significant at the p = .05 level. Average achievers
displayed a significantly higher rate of on-task behavior than low achievers.

A th-way analysis of variance, with repeated measures, was ehployed in
the student-lesson phase analyses. Here again significant main effects were
found on student type (p = .05) and on phase (p = .01), with the .interactive ef-
fects not being significant. The phases of the lesson which pertained to mental
computation and dealing with homework resulted in higher rates of on-task behav- .
ior than did the other four phases.

A high positive correlation (r = .86) was found between the on-task béhav-

ior of six students and that of the whole class.

The on-task behavior of different types of students was found to vary
across treatment instructional programs and also acruss phases of the lesson.
The study supported the results of two bhevious studies, which had shown

that the MMEP enhanced student achievement, by show:.ig that students were also

on-task more during the MMEP treatment as compared to the control conditions.
The findings of this study imply that there is a strong correlation be-

tween the on-task behavior of six studénts and that of the whole class.

Chgomy
), ;




Table 1

Analysis of Variance

for Student-Treatment Analyses (Deve]obed Typologies) ‘ -

Source df { MS F p
Treatment 1 3773.78 33.74 0.0001
Student 3 660.67 5.91 0.0007
Treatment x
Student 3 197.16 1.76 0.1513

Error 608 111.86

i
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Table 2
Analysis of Variance
for Student-Treatment Analyses

(Achievement-Based Typologies)

349

/ e
Source df MS F P
&

Treatment 1 3259.57 30.37 0.0001
Student 2 634.80 5.91 0.0029
Treatment x .

Student 2 331.44 3.09 0.0463
Error 602 107.33

l'."‘,
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Table 3

Student-Treatment Interacticon
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Appendix 14 *

Verbal Problem Solving Treatment Without the Structure

of the Missouri Mathematics Effectiveness Project

* For more details, the reader can consult Engelhardt (1980)




Dr. John Engelhardt, an observer °~  ur junior high study, completed his
dissertation research (with some nancial assistance from the project)
examining the zmpact of the verbal problem-solving treatment upon students'
performance in sixth-grade classrooms. Earlier (in our Field Experiment 1)
it had been shown that Sixth-grade students' verbal problem-solving abilities
were enhanced by exposing their teachers to the general Missouri Mathematics
Program and to the verbal problem-solving treatment. The present study
tested the verbal probiem-solving treatment without the presence of the
general treatment program. Dr. Engelhardt's data question the value of the
verbal problem treatment in the absence of the more general program. His
"feedback" letter to project participants follows and the interested reader
can obtain detailed results elsewhere (Engelhardt, 1980).

The following is a summary of the verbal problem-solving research‘conducted
in the public schools from October 23, 1979 through February 6, 1980.

The study was undertaken to experimentally test the effectiveness of a pro-
gram of systematic instruction in verbal problem solving on the achievement c*
sixth-grade students. The systematic instruction encompassed a daily time compon-
ent of 10 minutes (except on days when verbal problem solving was the main focus
of the lesson) and five instructional strategies to be used in teaching problem
solving--using problems without numbers, writing verbal problems, estimating
answers, reading verbal problems, and writing open sentences.

The investigation was designed to answer tne following questions: Would
the treatment increase problem-solving achievement?, Would the observation influ-
ence problem-achievement?, Would the treatment differentially affect the
achievement of various groups within the class?, Would the degree of treatment
implementation correlate well with residual achievement scores?, and Would student

attitude be affected?

)
[}
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Half of the teachers,were observed in order to see how well treatment
teachers implemented theiteaching requests and to measure the extent to which
control teachers dealt with problem solving.

After initial instructi;n during an orientation workshop, the teachers in
the treatment group were responsible for maintaining the problem-solving program
in their classrooms. The teachers' main references were the Verbal Problem Solv-
ing Manual and a Procedure Summary. Beyond these, teachers were to generate the
resources necessary for the instructional program. At the conclusion of the ex-
periment all teachers adhinistered a problem-solving test and an attitude scale.

Since no pretests were administered, district data on file from Spring,

1979, testing were used as covariates in the analyses. Those students for whom

complete data were on file were considered in the statistical analyses.

Results and Conclusions

With respect to the questions under investigation the fo]]owing results
were noted:

1. The treatment did not make a difference in problem-solving performance
either on routine or nonvoutine prcblems. The adjusted mean for the control group
_was higher than that of the treatment group for routine prob]éms, and the reverse
was true for nonroutine problems. Neither difference was significant statistically.

2. Observation was not a factor in problem-solving achievement as the ob-
served group did not differ apprgciab]y from the unobserved group in achievement.

3. The treatment did not have differential effects among high, average, or
Tow groups (within classes) when prior achievement was taken into consideration.
However, the average group scored higher than the high group after adjustment.

4. On the attitude toward mathematics scale th~ control group scored sig-
nificantly higher than the treatment group, although both groups' scores exhibited

a mpderately positive attitude toward mathematics.




Based on self-report information from teacher logs, the treatment teachers
fquowed the teaching requests outlined for them at the orientation session prior
to the study. The mean number of daily minutes spent on problem solving was 17
and problem solving was covered on 737 of the days school was in session. The
averaged to over 10 minutes per school dd}Adn pfob]em solving. Treatment teachers
reacted favorably to the project although some had reservations as to its poten-
tial for widespread acceptance due to increased preparation time and development

of materials.
Discussion

Due to the small sample size of 16 teachers, the results were not expected
to reach statistical significance. However, the fact that the control group sur-
passed the treatment qroup ever after adjustment for initial differences was most
unexpected. Several plausible consiuerations suggest themseives.

Previogs research supports the use of instructional strategies as a means
to increase problem-solving achievement. The present study was designed to make
use of reqular classroom teachers in a natural school setting, with teachers using
available resources. Since teachers were responsible for generating their own
resources, some additional preparation was required. For some this may have become
a burden. It may be unreasonable to expect teachers to carry out this type of pro-
gram without”additional feedback or material.

Anather consideration which clouded interpretation of the results was that
the treatment and control groups were not identical on the pretest measures. Con-
trol classes exceeded treatment classes by 2/3 of a standard deviation in prior
prosl-m-50lving achievement and by one standard deviation on knowledge of mathe-

matics concepts. Although adjustment for this difference was made in the statis-

tical work by using analysis of covariance, this does not imply that the groups

A
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were comparable. The fact that teachers were randomly assigned to experimental
conditions guaranteed a bias-free assignment, not equivalent groups. The treat-
ment group, being lower than the control, may have had a more difficult time in-
creasing problem-solving achievement than would a gréup equivalent to the control.

A final rationale for the lack of anticipated results comes from a comment
made by a teacher during an interview. He mentioned that he thought the program
was beneficial but didn't think it would show up on a test due to the short length
of the treatment. He indicated that to bring about desirable results would require,
in his opinicon, a full year of exposure to the program.

Another surprising result was the significant difference on attitude toward
mathematics, with the control group scoring higher than the treatment group. This
result is based solely on posttesting as no pfeexperimental attitude measure was
administered. Both groups scored between 3 and 4 on a 5-point scale indicating a
moderately positive attitude toward mathematics. Though the difference was statis-
tically significant, the educational significance is negligible, given that the
aroup means differed by less than six points out of a possible 130.

It is wortn mentioning that in their interviews teachers indicated a favor-
able reaction to the program. Some noticed changes in their students' reaction to
word problems. Several teachers said they thought student attitude toward verbal
arnblems improved and students were not as apprehensive about working verbal pro-

blems as they had been.

Imnlicaticns

Systematic instruction in verbal problem solving is not a sufficient condi-
tion to increase problem-solving achievement in a classroom setting when regular
teachers use normally available classroom materials. Additional training sessions
wiok teachers may be appropriate and observational feedback may be helpful in keep-
ing teachers on task. A longer treatment period (a fi:11 school year) would be

O LTI

ERIC Ve




desirable. Finally, in order to carry out this type of program perhaps more mater-

ials 1ike problem sets should be made available, as this would ease the preparation

burden.




